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FAQ

FREQUENTLY ASKED QUESTIONS

Why is Yellowstone significant?

Y ellowstone is the world’ s first national park and has become an international symbol of natural
preservation. Due to the worldwide significance of its natural and cultural resources, it has been
designated by the United Nations as both a Biosphere Reserve and a World Heritage Site.

With more than 10,000 thermal features, Y ellowstone contains half of the known geothermal
features in the world. It also has the largest concentration of geysersin the world. Its more than
300 geysers make up 1/2 of all the geysers on the planet. It is home to the world’ s tallest geyser,
Steamboat, that (when active) erupts to a height of 385 feet. It is one of the few placesin the
world where travertine terraces are found. The microbes found in Yellowstone's thermal features
are proving useful in solving some of our most perplexing medical and environmental problems.

Y ellowstone protects the largest number and greatest variety of animal speciesin the lower 48
states. It protects two federally listed endangered species, the gray wolf and the whooping crane,
and three threatened species, the grizzly bear, the bald eagle, and the lynx. It ishometo the
largest concentration of elk in the world. At the turn of the century, the last remnant of the vast
bison herds of the Great Plains was saved from extinction in Y ellowstone, which isthe only
placein the U.S. where bison have existed in the wild since primitive times. The early legida
tion that protected these bison, the Lacey Act, served as one of the precursors to the Endangered
Species Act. And, in 1995, the gray wolf, which had been extirpated from Y ellowstone by 1930,
was restored to the park. Finally, all the large mammal species known to bein Yellowstone
when Euro-Americans had arrived were together again, making the ecosystem complete.

Y ellowstone is the core of the greater Y ellowstone ecosystem—the largest intact temperate eco-
system remaining on the planet. The ecosystem occupies 28,000 square milesin two national
parks, seven national forests, three national wildlife refuges, and various private lands. The
ecosystem preserves acres of wilderness where natural processes proceed largely uninterrupted.
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Y ellowstone is the site of one of the largest vol canic eruptions known to have occurred in the
world, leaving behind one of the largest calderas. The park contains the world’s largest petrified
forest and the spectacular Grand Canyon of the Y ellowstone.

Y ellowstone Lake is the largest 1ake above 7,000 feet in North America. Many of the great
North American rivers originate in the park. Situated astride the Continental Divide, park waters
flow east to the Atlantic and west to the Pacific. Y ellowstone gives birth to two of the three
forksthat form the Missouri River, the Madison and the Gallatin. The Y ellowstone River is the
longest free-flowing river in the United States, flowing into the Missouri, then the Mississippi,
and eventually into the Gulf of Mexico. The Snake River flowsinto the Columbia and eventual -
ly into the Pacific. .

Y ellowstone is arefuge not only for wildlife, but aso for the human soul. It isaplace of great
beauty, where people have come to recreate and to rest for more than 125 years.

How did Yellowstone get its name?

Many people are under the mistaken impression that the name “Y ellowstone” comes from the
brightly colored, thermally altered rhyolite in the Grand Canyon of the Y ellowstone. Thisis not
the case. When French-Canadian trappers encountered the Minnetaree tribe along ariver in what
istoday eastern Montana, they asked them about the name of that river. The Minnetaree
responded that iswas called “Mi tse a-da-zi,” which trandates literally as “Rock Y ellow River.”
The trappers then called the river by the French trand ation, “Roche Jaune” or “Pierre Jaune.”
Thefirst trandation of theriver’s name into English, “Y ellow Stone,” was made by David
Thomson, an explorer-geographer, in 1797. Lewis and Clark referred to the Y ellowstone River
both by the French and two-word English form. Subsequent usage formalized the name asa
singleword, “Y ellowstone.”
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How big is Yellowstone?

Itis 3,472 square miles (2,221,766 acres) in size. It islarger than the states of Rhode Island and
Delaware combined, or roughly the size of the state of Connecticut. Ninety-six percent of the
park liesin Wyoming, 3 percent in Montana, and 1 percent in Idaho.

Was Yellowstone the first national park?

Y ellowstone was established in 1872 as the world’ s first national park. Some sources list the Hot
Springsin Arkansas as the first national park asit was set aside in 1832, forty years before

Y ellowstone was established. Hot Springsis the nation’s oldest national reservation, but the
purpose for its creation was quite different from that of Y ellowstone. Theintent at Hot Springs
was to assure preservation and equitable distribution of a utilitarian resource, much like our
present national forests. In 1921, an act of Congress established Hot Springs as a national park.

Otherswill argue that Y osemite preceded Y ellowstone as the first national park. In 1864,
Congress set aside the area surrounding the Y osemite Valley and the Mariposa Grove of Big
Trees and gave them to the state of Californiato administer for the purpose of public use and
recreation. In 1890, Congress established Y osemite as a national park. Y ellowstone, 18 years
after it established Y ellowstone National Park.

Where are the bears?

People who visited Y ellowstone prior to the 1970s often fondly remember seeing bears along
roadsides and within developed areas of the park. Bears were attracted to these areas primarily
due to the availability of human foods in the form of handouts, unsecured stored food, and
garbage. Although observing these habituated bears was very popular with park visitors, it was
neither good for the people nor the bears. Between the years of 1930 and 1969, an average of 48
bear-caused injuries occurred to people every year. Many nuisance bears were destroyed during
this period.
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In 1970, the park initiated an intensive bear management program to return the grizzly and black
bears to feeding on natural food sources and to reduce bear-caused human injuries. Regulations
that prohibited the feeding of bears were strictly enforced as were those requiring that human
food be kept secured from bears. In addition, garbage cans were bear-proofed and garbage
dumps within the park were closed.

While bears are not commonly seen along the roadsides anymore, they may still be viewed oc-
casiondly in the wild. Grizzly bears are active primarily at dawn, dusk, and night. In spring,
grizzly bears may be seenin the Y ellowstone Lake, Fishing Bridge, and the East Entrance areas
due to the trout spawning creeks in these areas. In mid-summer, they are most commonly seen
in the open meadows between Tower-Roosevelt and Canyon. Black bears are most active at
dawn and dusk, but may also be seen during mid-day. Look for black bearsin open spaces with-
in or near forested areas. Black bears are most commonly observed on the northern range
between Mammoth, Tower, and the Northeast Entrance. Black bears may aso be seen in the Old
Faithful, Madison, and Canyon areas as well asin the Bechler region.

Where can | see wildlife?

Animals choose habitat based on what it provides: food, shelter, and space. Different animals
are seen at different times of day, depending on their type of foraging strategy. See the park’s
site bulletin on thistopic, “Mammals of Y ellowstone National Park,” for specific locations.

How often does Old Faithful erupt; how high is it; how long does it last?

The current average interval between eruptions of Old Faithful is 86 minutes, with intervals
ranging from 45 to 110 minutes. Most eruptions occur within 10 minutes of the predicted time.
Old Faithful can vary in height from 100 to 180 feet, averaging 130 to 140 feet. Eruptions nor-
mally last between 1 to 5 minutes.



Is Old Faithful as “faithful” as it has always been?

Yes. While the interval of Old Faithful’s eruptions has lengthened by a few minutes through the
years, particularly after the 1959 Hebgen Lake and 1983 Borah Pesak earthquakes, it is still pre-
dictable within plus or minus 10 minutes.

Why are there geysers in Yellowstone?

Three components are needed for geysersto occur: heat, water, and a“plumbing” system.

Y ellowstone has a volcanic past. The most recent large eruption was about 630,000 years ago.
This eruption was caused by a hot spot (magma chamber) under the center of what we now call
Y ellowstone. The hot spot is still there and radiates heat into the surrounding rock. Water, in the
form of rain and snow, penetrates the ground through fractures, comes into contact with the hot
rock, and rises to the surface. The hot ash from the volcanic eruption now exists as arock called
rhyolitethat isrich in silica. The hot water rises through the rhyolite rock and dissolves the sili-
ca. Thesilicathen lines the crevicesin the rock and makes a water-tight seal that holdsin pres-
sure, creating the plumbing system of the geysers. This combination of heat, water, and strong
rock allows for the geysersto occur in Yellowstone.

Why is smoking not allowed in geyser basins?

Geyser basins are fragile places. Litter of all typesis a problem, but cigarette butts can become
especialy numerousif smoking is alowed in an area. Also, most thermal areas have sulfur
deposits lying on the ground surface. When sulfur catches fire, dangerous, sometimes lethal
fumes are given off.

Why are dogs not allowed on geyser basin trails?

Dogs do not seem to recognize the difference between hot and cold water. Dogs have lost their
lives diving into hot springs. Dogs also disturb wildlife; they are prohibited from all park trails.

Is it really dangerous to walk off the boardwalks in geyser basins?

YES! Geyser basins are constantly changing and there are hollow areas that may have only a
thin layer of rock over them. Boiling water surges just under most of the geyser basins, and
many people have been severely injured (second and third degree burns) when they have broken
through the thin crust. Some people have died from falling into thermal features.

What is the “caldera” line on the park map?

When avolcano erupts, asone did in Y ellowstone 630,000 years ago, it rapidly expels most of
its magma, and the roof of the magma chamber collapses. The crater formed by this collapseis
caled a“caldera,” which is Spanish for “caldron.” The Y ellowstone calderais more than 35
miles wide. The crater was filled in by subsequent lava flows after the eruption, but the rim of
the caldera can till be seenin severa areas of the park, including Mt. Washburn, Gibbon Falls,
LewisFalls, and the Flat Mountain Arm of Y ellowstone Lake.

What is the Continental Divide?

Think of the Continental Divide as the roof-top of the continent. Theoretically, when precipita-
tion falls on the west side of the Divide, it eventually reaches the Pacific Ocean. When it falls
on the east side of the Divide, it eventually reaches the Atlantic Ocean. In Y ellowstone (as el se-
where), thisridge line is not straight. It follows the twists and turns of the mountains through the
southwestern side of the park. Therefore, it is possible to cross the Continental Divide several
times while traveling between the South Entrance, Grant Village, and Old Faithful.

What is the difference between a bison and a buffalo?

None. In North America, both terms refer to the American bison; the scientific name is Bison
bison. Early European explorers called this animal by many names. Historians believe that the
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term “buffalo” grew from the French word for beef, “boeuf.” Some peopleinsist that the term
“buffalo” isincorrect because the “true”’ buffalo exist on other continents and are only distant
relatives. However, “buffalo” is used for lessformal, everyday use; “bison” is preferred for
scientific use. In this handbook, we use “bison.”

Why is fishing lead-free in Yellowstone?

L ead-headed jigs were banned in Y ellowstone in 1990. Lead is a severe environmental contami-
nant and a toxic substance that has no known beneficia biological function. The scientific evi-
dence continues to mount regarding the dangers of lead concentrating in aguatic environments.
Wildlife, such asloons, waterfowl, cranes, and shorebirds, are vulnerable to lead poisoning. Of
particular concern to Y ellowstone is the alarmingly low population of trumpeter swans and
loons. We are trying to maintain a viable breeding population of these sensitive birdsin

Y ellowstone. While thereislittle we can do about natural hazards, we can minimize the effects
of lead on these species. Between 120,000 and 160,000 people fish each year in Yellowstone.
Non-toxic alternatives to lead fishing tackle are available to the consumer. In 1994, a non-toxic
fishing program was implemented in Yellowstone.

How many rangers are there in Yellowstone?

There are approximately 250 rangersin Y ellowstone. One hundred of these are permanent
employees, and 150 are seasona employees. Rangers perform dutiesin law enforcement, back-
country management, fee collection, and interpretation. There are approximately 750 employees
of the National Park Servicein Y ellowstone (350 permanent, 400 seasonal).

What is the highest peak in Yellowstone?

Eagle Peak in the Absaroka Mountain range in the park’s southeastern corner is the highest peak
inthe park at 11,358 feet in elevation.

How cold does it get in Yellowstone in the winter?

The record low temperature was -66°F (-54°C), measured at the Riverside Station near the West
Entrance of the park, on February 9, 1933. Thiswas also the national record for low tempera-
tures until it was broken by atemperature of -80°F (-62°C) on January 23, 1971, at Prospect
Creek Camp, Alaska.

What's the difference between a national park and a national forest?

Though visitors often perceive them as quite similar, there are notable differences between
national parks and national forests. National parks are administered by the Department of the
Interior and national forests by the Department of Agriculture. The National Park Serviceis
mandated to preserve resources unimpaired, while the U.S. Forest Service is mandated to wisely
manage the resources under their administration for avariety of sustainable uses.

Is Yellowstone the largest national park in the country?

No. Wrangell-St. Elias National Park and Preserve in Alaskaisthe largest unit in the National
Park System (13 million acres). Until recently, Y ellowstone (at 2.2 million acres) was the largest
national park in the lower 48 states. But, in 1994, Death Valley National Park was established
when Death Valley National Monument was expanded; this park is more than 3 million acresin
size.

How many visitors come to Yellowstone in a year?

Slightly more than three million visitors come to Y ellowstone in the course of ayear. Around
140,000 of those visit the park in the winter.
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Why is Yellowstone called a Biosphere Reserve and a World Heritage Site and
what does this mean?

Because of the worldwide significance of its natural and cultural resources, the United Nations
has designated Y ellowstone National Park as both a Biosphere Reserve and a World Heritage
Site. These designations have nothing to do with how Y ellowstone is managed nor do they
change the fact that Y ellowstone is under the legal authority of the United States of America.

The October 26, 1976, United Nations designation of Y ellowstone as a Biosphere Reserve
stated: “Y ellowstone National Park isrecognized as part of the international network of
biosphere reserves. This network of protected samples of the world’s major ecosystem typesis
devoted to conservation of nature and scientific research in the service of man. It provides a
standard against which the effect of man’simpact on the environment can be measured.”

The September 8, 1978, United Nations designation of Y ellowstone as a World Heritage Site
stated: “Through the collective recognition of the community of nations. . . Yellowstone
National Park has been designated as a World Heritage Site and joins a select list of protected
areas around the world whose outstanding natural and cultural resources form the common
inheritance of all mankind.”

How much of the park burned in 19887

Approximately 793,880 acres or 36 percent of the park was affected by the 1988 fires. However,
only 15 percent of thiswas a“canopy” burn—the type of burn that consumes every needle on a
tree. Much of the other affected areas included grasslands and other types of vegetation that re-
generates very quickly.

Could the fires have been predicted; how were weather conditions different than
in previous years?

The summer of 1988 was different from previous summers as there was no rain and there were
many dry storms with high winds. While Y ellowstone usually experiences afternoon showers
three or four days each week during the summer, but in 1988 there was no rain for virtualy
three months. The most severe drought in the park’ s history occurred that summer. Also, an un-
precedented number of lightning strikes came with a series of dry storm fronts. This lightning
started many of the fires and then stoked them with particularly high and constant winds.
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Could the fires have been put out?

It is possible that the few fires that started in early June might have been extinguished.
However, since Y ellowstone was established as a national park in 1872, the average fire had
gone out naturally after burning only one acre. So, while the early fires were monitored closely
and some were contained from going out of the park, the history of firein the park coupled with
the abnormally wet spring suggested that the fires would go out as previousfires had. The fires
that began in mid-July and August were fought aggressively from the moment they were detect-
ed. Despite the largest firefighting effort in the history of the nation, the weather finally con-
tained the fires when snow fell in September.

Was Yellowstone’s fire policy changed after the fires of 1988?

The park’sfire policy in 1988 wasto put out any fires that threatened human life and property.
Naturally caused fires were allowed to burn because fireis a natural and necessary processin
natural ecosystems and prior fire history indicated that these fires would be naturally contained
or extinguished quickly.

After thefires of 1988, the fire policy underwent extensive review. While affirming the positive
role of natural fire in the ecosystem, the review team recommended additional safeguards for the
new Fire Management Plan, which wasimplemented in 1992. As before, firesthat threaten life
and property and fires that are human-caused will be suppressed immediately. However, now,
even naturally ignited (lightning-caused) fires must meet additional specific fire prescription
guidelines before being allowed to burn. Also, a certification must be prepared daily stating that
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anatural fireiswithin prescription (a series of climatic parameters under which afire should be
ableto be controlled), and that adequate suppression resources are available to ensure that the
firewill remain “in prescription” through the next 24-hour period.



History 1
The Earliest Human Visitors

For more than 10,000 years, people have passed through and lived in the region that would
become Y ellowstone National Park. While we have evidence of their presence in the remnants of
their homes and discarded tools, we have no idea how these peoples viewed this fantastic place.
We can only imagine what their emotions and thoughts were with regard to the seething mudpots,
hissing vents, periodic earthquakes, and suddenly erupting geysers.

Thefirst people arrived in the Y ellowstone region during the decline of the last Ice Age. Their
small and highly mobile population possessed alimited material culture and left little physical evi-
dence of their presence except for their distinctive stone tools and projectile points, now classified
with such terms as “Folsom” and “Clovis.” They traveled along rivers and down major valleysin
pursuit of 1ce Age mammals, such as the mammoth, the ancestral horse, and the giant bison, as
well asthe familiar animals of today. They supplemented the game with berries, seeds, and roots.
Though they were few in number, their weapons and tools made them comparatively efficient, and
their hunting, combined with the warming of the climate, may have contributed to the disappear-
ance of many prehistoric mammals. When the last glacia stage ended about 8,500 years ago, many
animals that were adapted to colder, wetter conditions became extinct. This environmental change
a so altered the habits of people.

Asthe climate in the Y ellowstone region warmed up, the surrounding plains grew extremely hot
and dry, but mountainous areas remained cool and well watered. The populationsin the region
increased steadily as a new lifestyle—hunting for small game and foraging for plantsin adistinct
home territory—replaced the endless wandering of the original hunters. By about AD 1600,

Y ellowstone was occupied by semi-nomadic populations that [eft many stone tools and projectile
points, domestic utensils, and campsites.

When the horse arrived in the high country of the West in the late 1600s, it upset old patterns of
life and, in some places, produced entirely new cultures. The Native Americans could now follow
the bison herds and other game of the plains. The Crow occupied the country generally east of the
park and the Blackfeet that to the north. The Shoshonean Bannock and probably other tribes of the
plateaus to the northwest traversed the park annually to hunt on the plains to the east. Other
Shoshonean groups pushed northward aong the eastern edge of the Great Basin (west and south of
the park), and the acquisition of horses both intensified this movement and scattered them into
diverse bands. Most of these Shoshone hunted in the open areas west and south of Yellowstone.
But some, either through conservatism of their culture or the lack of opportunity, did not acquire
horses. They continued to forage on foot in the mountains of Y ellowstone where there was little
competition. Because of the importance of mountain sheep in their diet, they became known as
“ Sheepeaters.”

Ajreg . A101SIH I-

The First White Visitors

During the late 1700s, fur trappers filtered into the upper Missouri country in search of a
broad-tailed promise of fortune—the beaver. The early trappers and traders were mostly French-
Canadian, and the great tributary of the Missouri, the Y ellowstone, first became known to white
people by its French label, “Roche Jaune.” None of the early trappers, however, seem to have
observed the thermal activity in the area that would one day become a national park, although they
probably learned of some of its wonders from their Native American acquaintances.

The Lewis and Clark Expedition passed just north of Y ellowstone in 1806. Though Native
Americanstold them of the great lake to the south, they remained unaware of the area’ s hot springs
and geysers. About that same time, atrader appeared in St. Louis with arude sketch drawn on a
buffalo hide showing the region of the upper Y ellowstone and indicating the presence of what
appeared to be “avolcano . . . on Yellow Stone River.” After hisreturnto St. Louis, Clark
interviewed a Native American who had been to the area and reported: “There is frequently heard a
loud noise like Thunder, which makes the earth Tremble. . . .”

In 1807, Manual Lisa s Missouri Fur Trading Company constructed Fort Raymond at the conflu-
ence of the Bighorn and Y ellowstone rivers as a center for trading with the Native Americans. To
attract clients, Lisa sent John Colter on a 500-mile journey through untracked country. Aveteran of
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the Lewis and Clark Expedition, Colter was a man born “for hardy endurance of fatigue, privation
and perils.” Part of hisroute in 1807-08 is open to conjecture, but heis believed to have skirted the
northwest shore of Y ellowstone Lake and crossed the Y ellowstone River near Tower Fall, where he
noted the presence of “Hot Spring Brimstone.” (Although many have used the term, “ Colter’s
Hell,” to describe Y ellowstone, trappers of Colter’s era actually had given this name to a thermal
area near present-day Cody, Wyoming.) The privations of atrapper’slife and a narrow escape from
the Blackfeet in 1808 prompted Colter to leave the mountains forever in 1810. But, he was the
pioneer, and for the next three decades a procession of beaver hunters followed in his footsteps.

Though most of the trappers who entered Y ellowstone were Americans working for various
companies or as free traders, some Canadians aso visited the region in the early days. At least one
party of Hudson’s Bay Company men left a cache of beaver traps within the park. By 1824,

Y ellowstone seems to have been fairly well known to most trappers, judging by the casual note of
onein hisjournal: “ Saturday 24th— we crossed beyond the Boiling Fountains. The snow is knee
deep.” In 1827, a Philadel phia newspaper printed a letter from a trapper who described his experi-
ence hunting furs and fighting Blackfeet in Y ellowstone. The letter was the first published descrip-
tion of the region:

On the south borders of thislakeis anumber of hot and boiling springs some of
water and others of most beautiful fine clay and resembles that of a mush pot
and throws its particles to the immense height of from twenty to thirty feet in
height. The clay iswhite and pink and water appears fathomless asit appears to
be hollow underneath. There is aso anumber of places where the pure sulphor is
sent forth in abundance—one of our men visited one of these whilst taking his
recreation at an instant made his escape when an explosion took place resem-
bling that of thunder. During our stay in that quarter | heard it every day. . . .

After 1826, American trappers apparently hunted within the future park every year. Joe Meek,
one of the best known of the early beaver men, expressed the surprise of some of these early visi-
tors: “Behold! the whole country beyond was smoking with the vapor from boiling springs, and
burning with gasses.”

Trappers had little for entertainment but talk; as a class they were the finest of storytellers.
Verbal embellishment became afine art as they related their experiences fighting Indians or visit-
ing strange country. Perhaps the greatest of yarn spinners was Jim Bridger. Though it is doubtful he
told them all, tradition links his name with many of Yellowstone'stall tales. In 1856, a Kansas City
newspaper editor rejected as “ patent lies’ Bridger’ s lucid description of the Y ellowstone wonders.
Perhaps this sort of refusal to believe the truth about “the place where Hell bubbled up,” as Bridger
caled Yédlowstone, led him and other trappers to embellish their accounts with false detail. They
related their visits to the petrified forest, carpeted with petrified grass, populated by petrified ani-
mals, and containing even birds petrified in flight. They told of the shrinking of Alum Creek, the
banks of which were frequented by miniature animals. Fish caught in cold water at the bottom of a
curious spring were cooked passing through the hot water on top. Elk hunters bumped into a glass
mountain. Such stories gave the features of Y ellowstone the reputation of fantasies concocted by
trappers, but afew people wondered whether some fact might not lie behind the fancy.

By about 1840, the extirpation of the beaver and the popularity of the silk hat had combined to
end the era of the trapper. For amost 20 years, Y ellowstone was rarely visited by white men. By
the time of the Civil War, however, the expanding American civilization and the relentless quest
for gold had drawn many people west. Arich gold strike in southwestern Montana Territory in
1862 resulted in thousands of men coming to the region and staking claims around Virginia City,
Bannock, and other new, young towns. The lust for gold was such that these prospectors searched
every gulch and stream of the region, including the area that would become Y ellowstone National
Park. One enterprising gold seeker, acivil engineer and soldier of fortune named Walter W.

Del acy, published the first reasonably accurate map of the Y ellowstone region in 1865. By the
time the gold rush had died out in the late 1860s, the future park had been thoroughly examined by
prospectors. While no gold was found there, the tales the prospectors told of the wondrous land
they had seen planted a seed of curiosity in some Montanans that compelled them to journey to the
area to see for themselves the uncommon sights.



Yellowstone Is “Discovered”

Although Y ellowstone had been thoroughly tracked by trappers and miners, in the view of the
nation at large it was really “discovered” when penetrated by formal expeditions. The first such
organized attempt to explore Y ellowstone came in 1860. Captain William F. Raynolds, an astute
Army engineer, led amilitary expedition (guided by Jim Bridger) that accomplished much, but
failed to penetrate the future park because of poor scheduling and early snow. The Civil War
preoccupied the government during the next few years. During the late 1860s, however, stories of
the area’ s wonders so excited many of Montana' s leading citizens and officials that several explo-
rations were planned. None actually got underway.

Trouble with Native Americans and lack of military escort caused the abandonment of the last
such expedition in the summer of 1869. Determined that they would not be deprived of alook at
the wondrous region, three members of that would-be venture—David E. Folsom, CharlesW.
Cook, and William Peterson—decided to make the trek anyway. Folsom and Cook brought with
them a sensitivity to nature attained through a Quaker upbringing, while Peterson displayed the
hardy spirit that came from years as a seafarer. All three, furthermore, had become experienced
while prospecting for Montana gold. They acquired a store of provisions, armed themselves well,
then set out on an enterprise, which afriend warned was “the next thing to suicide.”

That caution could not have been more wrong. From Bozeman, they traveled down the divide
between the Gallatin and Y ellowstone rivers, eventually crossing to the Y ellowstone and ascending
that stream into the present park by way of Y ankee Jim Canyon. They observed Tower Fall and
nearby thermal features and the Grand Canyon of the Y ellowstone—"this masterpiece of nature’s
handiwork”—then continued past the Mud Volcano to Y ellowstone Lake. They pushed east to
Mary Bay, then backtracked across the north shore and south to West Thumb. On their way home,
the explorers visited Shoshone L ake and the Lower and Midway geyser basins. The Folsom-Cook-
Peterson exploration produced an updated version of DelLacy’s 1865 map, an article in the Western
Monthly magazine in Chicago, and a fever of excitement among some of Montana' s leading
citizens, who promptly determined to see for themselves the truth of the party’ s tales of “the beau-
tiful places we had found fashioned by the practiced hand of nature, that man had not desecrated.”

By August 1870, a second expedition had been organized, however, rumors of “Indian trouble”
reduced the expedition membersto less than half the original number. Among those that went were
prominent government officials and financia leaders of Montana Territory, led by Surveyor-
General Henry D. Washburn; palitician and business promoter Nathaniel P. Langford; and attorney
Cornelius Hedges. Obtaining a military escort from Fort Ellis under an experienced soldier,

Lt. Gustavus C. Doane, the explorers traced the general route of the 1869 party. They followed the
river to the lake; passed around the eastern and southern sides of the lake; inspected the Upper,
Midway, and Lower geyser basins; and paused at Madison Junction—the confluence of the Gibbon
and Firehole rivers—before returning to Montana. By the end of the expedition, the party had
climbed several peaks, made numerous side trips to see fabled features, descended into the Grand
Canyon of the Y ellowstone, and attempted measurements and analyses of several of the prominent
natural features.

Some of the members of the 1870 expedition lacked extensive experience as frontiersmen, and
their wilderness education came hard. At times they went hungry because, according to Doane,
“Our party kept up such aracket of yelling and firing as to drive off all game for miles ahead of
us.” One of the expedition’s members, Truman Everts, became separated from the rest of the party
near the southern edge of Y ellowstone Lake. He lost his glasses and his horse and nearly starved to
death before he was rescued 37 days later in the northern portion of the park.

The 1870 expedition proved that ordinary men, as well as hardened frontiersmen, could venture
into the wilderness of Y ellowstone. Far more important, however, was their enchantment and won-
der at what they had seen, and their success in publicizing these feelings. Their reports stirred
intense interest in Montana and attracted national attention. Members of the expedition wrote arti-
clesfor severa newspapers and Scribner’s Monthly magazine. Langford made a speaking tour in
the East. Doane' s official report was accepted and printed by the Congress. All this publicity result-
ed in acongressiona appropriation for an officia exploration of Y ellowstone—the 1871 Hayden
Expedition.
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Ferdinand V. Hayden, physician turned geologist, energetic explorer, and accomplished natural -
ist, was head of the U.S. Geological Survey of the Territories. Hayden had been with the Raynolds
expedition in 1860, and the failure of that party to penetrate Y ellowstone had stimulated his desire
to investigate the region. Aside from being aleading scientific investigator of the wilderness, he
was an influential publicist of the scientific wonders, scenic beauty, and economic potentia of the
American West. He saw the interest stirred by the Washburn-Langford-Doane Expedition as an
opportunity to reveal Y ellowstone in an orderly and scientific manner. Drawing on the support of
the railroad interest—always proponents of Western exploration and development—and favorable
public reaction to the reports of the 1870 expedition, Hayden prepared for a scientific survey of
Y ellowstone. His expedition was supplemented by a simultaneous survey by the U.S. Army Corps
of Engineers.

The Hayden Survey was more thorough than previous expeditions, and it brought back scientific
corroboration of the earlier tales of thermal activity. Although alot of the materia collected in
Y ellowstone was destroyed in the Chicago fire of 1871, the expedition gave the world amuch
improved map of Y ellowstone and visual proof of the area’ s unique curiosities through the photo-
graphs of William Henry Jackson and the paintings of Henry W. Elliott and Thomas Moran. The
expedition’s reports excited the scientific community and aroused intense national interest in this
previously mysterious region.

Members of all three expeditions were overwhelmed by what they had seen. The singular
features of the area evoked similar reactionsin al the explorers. One must remember that this was
the day of the “robber barons” and of rapacious exploitation of the public domain. It wasaso a
time of dynamic national expansion, when the nation conceived its mission to be the taming and
peopling of the wilderness. But most of this region’s explorers sensed that division and exploita-
tion, through homesteading or other development, were not appropriate for Y ellowstone. Its natural
curiosities impressed them as being so valuable that the area should be reserved for al to see.
Their crowning achievement was that they persuaded othersto their view and helped to save
Y ellowstone from private devel opment.

Hayden, assisted by members of the Washburn party and other interested persons, promoted a
park bill in Washington in late 1871 and early 1872. Working earnestly, the sponsors drew upon
the precedent of the Y osemite Act of 1864, which reserved Y osemite Valley from settlement and
entrusted it to the care of the state of California, and the persuasive magic of Jackson’s photo-
graphs, Moran’s paintings, and Elliott’ s sketches. To permanently close to settlement such an
expanse of the public domain would be a departure from the established policy of transferring
public lands to private ownership. But the proposed park encompassing the wonders of
Y ellowstone had caught the imagination of both the public and the Congress. After some discus-
sion—nbut surprisingly little opposition—the measure passed both houses of Congress, and, on
March 1, 1872, President Ulysses S. Grant signed it into law. Y ellowstone would forever be
preserved from private greed and “dedicated and set apart as a public park or pleasureing-ground
for the benefit and enjoyment of the people.” The world’ sfirst national park was born.

“To conserve the scenery and the objects therein”

The Y ellowstone Park Act was essentialy directed at preventing private exploitation; it con-
tained few positive measures for administering the new preserve. The park’ s promoters envisioned
that it would exist a no expense to the government. The costs of maintenance and administration
were to be borne by fees charged concessioners, who would provide the facilities that the public
needed. For along time, therefore, Y ellowstone enjoyed little protection from pillagers. It took
amost half a century of trial and error to develop a practical approach to administration and to
discover what a*“ national park” should be.

While there was no congressional appropriation for the protection or administration of the park,
the Secretary of the Interior did have the power to appoint a superintendent. In May 1872,
Nathaniel P. Langford, member of the Washburn Expedition and advocate of the Y ellowstone Park
Act, was appointed to the post. Because he received no salary, he had to earn hisliving elsewhere
and entered the park only twice during his five years in office, once as amember of the second
Hayden Expedition in 1872 and again in 1874 to evict a particularly egregious squatter. When he
was there, his task was made more difficult by the lack of statutory protection for wildlife and



other natural features.

Because there were no appropriations for administration or improved access, the park remained
inaccessible to all but the hardiest travelers. Some of the visitors who did make their way to the
new park displayed a marked propensity to go about, according to an observer, “with shovel and
axe, chopping and hacking and prying up great pieces of the most ornamental work they could
find.”

Political pressure stemming partly from accusations of neglect of duty forced Langford’s
removal from the superintendency in April 1877. He was replaced by Philetus W. Norris. At this
time Congress also revisited the issue of appropriations for the new park, and, consequently, Norris
received an annual salary as well as appropriations “to protect, preserve, and improve the Park.”
Bringing skill and industry to the task, he constructed numerous physical improvements, built a
monumental “blockhouse” on Capitol Hill a8 Mammoth Hot Springs for use as park headquarters,
hired the first “ gamekeeper” (Harry Y ount, an experienced frontiersmen), and waged a difficult
campaign against poachers and vandals. Much of the primitive road system he laid out still endures
as part of today’ s Grand Loop Road. Through constant exploration and identification of the physi-
cal features, Norris added immensely to the geographical knowledge of the park. Despite the
physical improvements he made in the park and his contributions to scientific knowledge, Norris
fell victim to political maneuvering and was removed from his post in February 1882.

The removal of Norriswasindicative of Yellowstone's plight. During its formative years, the
park was fought over by interests that, for political or financial reasons, hoped to claim it as a prize
and control it totally. Without legal protection against such exploitation or against poaching and
vandalism, the park suffered greatly during its first two decades. Even an active and conscientious
superintendent such as Norris was unable to fully protect the park. After his dismissal, promoters
of schemesto build railroads and toll roads in the park and to monopolize accommodations usually
blocked the appointment of capable superintendents and harassed any who showed signs of honest-
ly striving for the benefit of the park. Asuccession of powerless and mediocre superintendents took
office.

Attempts were made in the early 1880sto bring law and order to Y ellowstone. Ten assistant
superintendents were authorized to act as a police force. However, they failed to check therising
tide of destruction and the slaughter of game. For two years the laws of Wyoming Territory were
extended into the park, but the practice of enforcement that allowed “informers’ and magistrates to
split the fines degraded the hoped-for protection almost to the level of extortion. After the repeal of
the act authorizing such “ protection” was announced in March 1886, the obviously defenseless
park attracted anew plague of poachers, squatters, woodcutters, and vandals.
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The Army in Yellowstone

Theinability of the superintendents to protect the park appeared to be afailure to perform their
duty, and in 1886 Congress refused to appropriate money for such ineffective administration.
Because no superintendent was willing to serve without pay, Y ellowstone now lacked even the
pretense of protection. These circumstances, however, proved fortunate as the Secretary of the
Interior, under authority previously given by the Congress, called on the Secretary of War for assis-
tance. On August 20, 1886, the U.S. Army took charge of the administration and protection of
Yellowstone.

Military administration greatly benefitted Y ellowstone. Regulations were established and con-
spicuously posted around the park, and constant patrols enforced them. For the protection of visi-
torsaswell as park features, detachments guarded the major attractions. No law spelled out offens-
es, but the Army handled problems effectively by evicting troublemakers and forbidding them to
return. Cavalry, better suited than infantry to patrol the vast land, usually guarded the park. Army
headquarters was at Mammoth Hot Springs, first in Camp Sheridan and after the 1890s in Fort
Y ellowstone, which still today houses the park headquarters. Ascattering of “soldier stations”
around the park served as outposts. One of these posts remains today at Norris.

When appropriations for improvements were finally authorized, the Corps of Engineerslent its
talents to converting the primitive road network into a system of roads and trails that still endures.
The soldier who left the greatest mark on Y ellowstone was one of the engineers, Hiram M.
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Chittenden. He not only supervised much of the development of the road system, but & so wrote
the first history of the park.

The most persistent menace to the park came from poachers. Their ceaseless attempts to make
petty gains from the wildlife threatened to exterminate some animals. In 1894, soldiers arrested a
man named Ed Howell for slaughtering bison and took him to Mammoth. The maximum sentence
the Army commander could impose was banishment from the park. However, the presencein
Mammoth of Emerson Hough, a prominent journalist, hel ped to generate national interest in the
problem. Hough wired the story to his New Y ork editor who published it, and within two months
Congress acted—the National Park Protective Act (the Lacey Act) was passed, finally providing
teeth for the protection of Yellowstone's treasures. Howell re-entered the park later that year, and,
appropriately, he became the first person arrested and punished under the new law.

The Army compiled an admirable record during its three decades of administration. But some-
thing more than competent protection was needed. Running a park was not the Army’s usual line
of work. The troops could protect the park and ensure access, but they could not fully satisfy the
visitor’ s desire for knowledge. Moreover, each of the 14 other national parks established during
this period was separately administered, resulting in uneven management, inefficiency, and a great
lack of direction.

The National Park Service Arrives

It was generally agreed by 1916 that the national parks needed coordinated administration by
professionals attuned to the special reguirements of such preserves. The creation of the National
Park Service that year eventually gave the parks their own force of trained men who were ordered
by the Congress “to conserve the scenery and the natural and historic objects and the wild life
therein and to provide for the enjoyment of the same in such manner and by such means as will
leave them unimpaired for the enjoyment of future generations.”

APark Service ranger force, including severa veterans of Army servicein the park, assumed
responsibility for Y ellowstone in 1918. The appointment of Horace M. Albright to the post of
superintendent in 1919 portended a broader approach to the management of the park than just pro-
tection of its features. Serving simultaneously in that office and as assistant to Stephen T. Mather,
the Director of the National Park Service, Albright established atradition of thoughtful administra-
tion that gave vitality and direction to the management of Y ellowstone for decades. An innovation
that the new Park Service brought to Y ellowstone was “interpretation.” Professional naturalists
were hired to perform research and to use the results of their studiesto give campfire talks or con-
duct nature walks for the public to explain the park’s natural features.

But the greatest contribution of the Park Service was a sense of mission that viewed a national
park as an entity valuable for its own sake. This attitude signaled that the new protectors of
Y ellowstone would not function merely as caretakers, but would see that the park was managed
and defended according to the best principles of natural conservation. During the 1920s and 1930s
the park’ s boundaries were adjusted to conform more closely with natural topographic features.
Lands were also added to protect petrified tree deposits and increase the winter grazing range for
elk and other wildlife. An offshoot of the boundary revision campaign was the establishment of
Grand Teton National Park to protect the magnificent Teton Range—a movement in which the
superintendent of Y ellowstone, Horace Albright, played a crucia role. During the same period the
Park Service helped to marshal the advocates of conservation to prevent the impoundment of
Yellowstone's waters for irrigation and hydroel ectric projects—reminding the nation that
Yellowstone's founders considered its wonders so special that they should be forever preserved
from exploitation.

Touring the Park

The experiences tourists had in Y éllowstone before the days of the family automobile were quite
unlike that of modern visitors. The natural features that have always attracted people to the park
appear much the same today, but the manner of traveling to the park and making the “ Grand Tour”
in the early days would now seem utterly foreign.



One of the greatest attractions of old Y ellowstone was the opportunity to bathe in the hot springs.
In aday when a hot bath was a luxury and people were | ess sophisticated about their medical
needs, hot mineral baths were popularly believed to have curative powers—not to mention the
simple pleasure of soaking in hot water. Hot springs around the world have long been enjoyed as
“gpas’ for the well-to-do and resorts for health seekers. Similarly, it was the hot waters of
Y ellowstone that attracted many of its first pleasure-seekers. Bathhouse enterprises offering springs
of various temperatures and presumed medicinal powers, sprouted in the several thermal areas.
These facilities did a brisk business well into the 20th century, when changing modes of leisure
reduced their popularity.

Fewer than 500 people ayear cameto Y ellowstone before 1877, but thereafter the number of
visitorsincreased steadily. Getting therein the first few years was a great problem. Tourists either
transported themselves or patronized one or more of the intermittent transportation enterprises that
carted them from Montana towns to the park. Once in the park, they were on their own, finding
sustenance during the early years only from afew concessioners or squatters who provided rude
fare and minimal sleeping accommodations. Some early tourists were wealthy aristocrats, includ-
ing afew titled Europeans who came well prepared to tour in grand style. But most of the earlier
visitors were frontier people accustomed to roughing it—and they had to.

During the 1880s, avisit to Y ellowstone became easier. Access improved when the Northern
Pacific Railroad reached Gardiner, on the north edge of the park. The Bozeman Toll Road
Company, later known as the Y ankee Jim Toll Road in honor of its colorful owner, also facilitated
travel. Therailroads, particularly the Northern Pacific, took an increasing interest in the tourist
business of Y ellowstone. Anumber of large, ornate hotels were built in Y ellowstone with railroad
financing.

Y ellowstone was not yet a park for all of the people. Because of the expense of transportation in
the late 19th and early 20th centuries, the travel industry in general was patronized mainly by the
upper middle class—the affluent leaders of the industria revolution. People accustomed to spend-
ing summersin Europe or at rich resorts like Saratoga Springs, New Y ork, were the principal
patrons of the Y ellowstone package tours and “ See America First” campaigns of the railroads.
Though some people of lesser means did visit Y ellowstone in the stagecoach days, the concession-
ers were dependent mainly on the “ carriage trade.” The difficulty of cross-country transportation
and the expense of such avacation generally put the enjoyment of Yellowstone's wonders out of
reach for those who could not go first class.

Thetypical tour of Y ellowstone began when the tourists descended from the train in Gardiner,
boarded large stagecoaches, and headed up the scenic Gardner River canyon to Mammoth Hot
Springs. After checking into the large hotel, they were free to spend the afternoon touring the hot
spring terraces or bathing in the waters. For the next four days, the tourists bounced along in four-
horse, 11-passenger coaches called “Y ellowstone wagons.” The coaches frequently had to be un-
loaded at steep grades, giving the passengers an opportunity to stretch their legs and breathe in the
cool air while following the vehicles uphill. During the several halts at important natural features,
the drivers amazed their passengers with exceedingly imaginary explanations of the natural history.
Each night there was awarm bed and alavish meal at another grand hotel. After the late 1890s,
people enjoyed the nightly spectacle of bears being fed hotel garbage (some even helped with the
feeding), few worrying about the effect on the bears or the danger to themselves. Altogether, tour-
ing Y ellowstone was a pleasant, if arduous, experience. The visitors carried home memories of ex-
periences and sights that were unforgettable. They recommended the tour to their friends, and each
year more of them came to Y ellowstone to see the wonders themselves.

Asincreasing wealth and technological progress enabled more of the public to travel,
Y ellowstone could not remain an idyllic resort for the few. The first automobile entered
Y ellowstone in 1915. Although the autos were severely regulated and a permit was expensive, their
numbers increased steadily, forcing the concessioners to replace their horse-drawn stages with
buses. Horses were relegated to the backcountry, and they were replaced with paved roads, parking
areas convenient to scenic attractions, service stations, and public campgrounds to accommodate
the growing number of motorized visitors.

The automobile changed more than just the mode touring the park. No longer just avacation
spot for the wealthy, Y ellowstone became a truly national park, accessible to anyone who could
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afford a car. Without resorting to the concessioners, visitors could now pick their own way around
the park, see what they wanted, take side trips, and camp in one place as long as they liked. But
never again would a visitor be a pioneer explorer, facing an unknown wilderness, leaving his name
on the map. For better or worse, a new day was beginning. Y ellowstone was now truly a“pleasur-
ing-ground” for the people—all of them.

The Legacy of Yellowstone

The generation that set aside Y ellowstone National Park created more than anyone could have
foreseen at the time. The establishment of the park was initially a negative reaction to the prospect
that this wondrous region might be divided and exploited for private ends, thereby denying it to
others. The founders determined that Y ellowstone should be reserved for the “benefit and enjoy-
ment” of al. Through the next half century, the practicalities of what such a nationa park should
be were worked out.

The years have shown that the legacy of those who worked to establish Y ellowstone National
Park in 1872 was far greater than simply preserving a unique landscape. Thisone act hasled to a
lasting concept—the national park idea. This idea conceived the wilderness to be the inheritance of
all the people, who gained more from an experience in nature than from private exploitation of the
land. In time, the idea blossomed in the form of many new national parks, set aside in the same
spirit as Yellowstone.

The national park ideawas part of anew view of the nation’s responsibility for the public
domain. By the end of the 19th century, many thoughtful people no longer believed that the wilder-
ness should be fair game for the first persons who could claim and plunder it. Its fruits were the
rightful possession of all the people, including those yet unborn. Besides the aress set aside as
national parks, still greater expanses of land were placed into trusteeship in national forests and
other reserves so that the country’ s natural wealth—in the form of lumber, grazing, minerals, and
recreation—should not be consumed at once by the greed of a few, but should perpetually bestow
its rewards.

The preservation idea, born in Y ellowstone, spread around the world. Scores of nations have pre-
served areas of natural beauty and historical worth so that all humankind will have the opportunity
to reflect on their natural and cultural heritage and to return to nature and be spiritually reborninit.
Of all the benefits resulting from the establishment of Y ellowstone National Park, this may be the
greatest.

A Brief History of the National Park Service

Y ellowstone National Park was established in 1872. For 18 years thereafter, Y ellowstone was
“the national park.” Then in asingle year (1890), Sequoia, General Grant (now part of Kings
Canyon National Park), and Y osemite national parks were established by Congress. Mount Rainier
followed in 1899. In 1906, Congress passed the Antiquities Act, which gave the President authority
to establish national monuments. By 1914 there were 30 national parks and monuments, each man-
aged separately and administered by three different federal departments—Interior, Agriculture, and
War. There was no unified policy or plan for the protection, administration, and development of
these parks and monuments.

Creation of the National Park Service

Since Yellowstone's creation, different individuals had voiced the opinion that an agency specifi-
cally dedicated to the welfare of the national parks was necessary. But, the Department of Agricul-
ture’s Forest Service had always opposed the idea of a national parks bureau in the Department of
the Interior. Forest Service officials saw such a bureau as a competitor that would weaken its
power over federal lands.

In 1914, Secretary of the Interior Franklin K. Lane was |ooking for someone to fill the job of his
Chief Assistant when he received aletter from Stephen Tyng Mather, an able conservationist and
self-made millionaire, bluntly decrying the deplorable conditions prevalent in many parks at the



time. Lane' s answer was brief: “Dear Steve: If you don't like the way the national parks are run,
why don’t you come down to Washington and run them yourself?” Mather accepted the challenge
and brought with him to Washington a young assistant, Horace M. Albright.

Mather and Albright lobbied skillfully to overcome opposition to a national parks bureau.
They gathered support from influentia journalists, railroads likely to profit from increased park
tourism, and members of Congress. Mather and Albright drafted legislation calling for the creation
of aNationa Park Servicein the Department of the Interior to “promote and regulate the use of the
Federal areas known as national parks, monuments, and reservations. . . [and] to conserve the
scenery and the natural and historic objects and the wildlife therein and to provide for the enjoy-
ment of the same in such manner and by such means as will leave them unimpaired for the enjoy-
ment of future generations.” The National Park Service Act was authorized by Congress and
approved by President Woodrow Wilson on August 25, 1916.

Basic Policies of the National Park Service

The National Park Service has the dual responsibility of preserving parksin their natural state
(or, at historical areas, to preserve a scene as nearly asit appeared on a certain date), and, at the
same time, making these areas accessible for public use and enjoyment. In many instances these
two principal objectives are incompatible and difficult choices must be made.

National Park Service policy directsthat natural resources (plants, animals, water, air, soils,
topographic features, paleontologic resources, and aesthetic values such as scenic vistas, natural
quiet, and clear night skies) be managed to maintain, rehabilitate, and perpetuate their inherent
integrity. This management strategy provides the American people the opportunity to enjoy and
benefit from natural environments evolving through natural processes minimally influenced by
human actions. Policy also directs that if a native species has been exterminated from a park, the
species should be reintroduced, if possible. Any exotic species that has become established in a
park will be eliminated, if it is possible to do so. With rare exceptions, grazing of domestic live-
stock and hunting are prohibited in National Park System areas.

National Park Service policy aso directsthat cultural resources (prehistoric and historic struc-
tures and resources, landscapes, archaeol ogic resources, ethnographic resources, and museum
collections) be preserved and that their understanding and appreciation be fostered through appro-
priate programs.

Each park prepares a General Management Plan/Master Plan that outlines management zoning in
the park. In natural zones (most of Y ellowstone National Park), the primary objective is the protec-
tion of natural resources and values. Managers will not attempt solely to preserve individual
species (except threatened or endangered species) or individual natural processes; rather they will
try to maintain all the components and processes of naturally evolving park ecosystems, including
the natural abundance, diversity, and ecological integrity of the plants and animals. Changeisrec-
ognized as an integral part of functioning natural systems. Interference with natural processesin
park natural zones will be allowed only when directed by Congress, in some emergencies when
human life and property are at stake, or to restore native ecosystem functioning that has been dis-
rupted by past or ongoing human activities.

In cultural or historic zones, the primary objectiveis to preserve and foster appreciation of the
cultural resources, management of natural resourcesin these zones will support cultural resource
objectives. Where compatible with cultural resource objectives, the policies for natural zones will
be followed. Any action that will affect cultural resources adversely will be undertaken only if
thereis no reasonable aternative, and al reasonable measures to limit adverse effects will be
taken, including recovery of data and salvage of materials, as appropriate.

Park development zones (such as around the park’ s major devel oped areas) are managed and
maintained for intensive visitor use. Accordingly, roads, walks, buildings, and other visitor and
management facilities may occupy much of the zone and the natural aspect of the land may be
altered. However, if and when a park manager determines that a resource is or would become
impaired by public use or devel opment, the manager may close a specific area or place limitations
on public use.
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The Largest National Parks

About 63 percent of the land area under jurisdiction of the NPSisin national parks.
While Hot Springs NPis only 5,839 acresin size, most parks are much larger.

National Parks > 1 million acres
Rank Name, Location Acres

1 Wrangell-St. Elias NP, AK 8,331,604
2. Gates of the Arctic NP, AK 7,523,888
3. Dendi NP, AK 4,741,910
4. Katmai NP, AK 3,716,000
5. Death Valley NP, CA 3,267,628
6. Glacier Bay NP, AK 3,225,284
7. Lake Clark NP, AK 2,636,839
8. Y€ellowstone NP, WY 2,221,773
9. Kobuk Valley NP, AK 1,750,736
10. Everglades NP, FL 1,506,499
11. Grand Canyon NP, AZ 1,217,158
12. Glacier NP, MT 1,013,572
Other NPS areas > 1 million acres
Noatak National Preserve, AK 6,574,481
Wrangell-St. Elias N. Pres., AK 4,856,721
Bering Land Bridge N. Pres., AK 2,784,960

Y ukon-Charley RiversN. Pres,, AK 2,523,509
Lake Mead N. Rec. Area, AZ-NV 1,495,666
Lake Clark N. Preserve, AK 1,407,293
Denali National Preserve, AK 1,334,618
Glen Canyon N. Rec. Area, AZ-UT 1,236,880

The National Park System

Today, the National Park Service manages approximately 81 million acresin 49 states, the
Virgin Islands, Puerto Rico, Guam, and American Samoa. Delaware is the only state without a
Park Service unit. Vermont’s sole contribution is a unit it shares with 13 other states, the
Appalachian National Scenic Trail.

The 378 areas in the National Park Service (as of November 1998) are comprised of 74 national
monuments, 74 national historic sites, 55 national parks, 38 national historical parks, 26 national
memorials, 19 national recreation areas, 15 national preserves, 11 national battlefields, 10 national
seashores, 11 parks (these areas are under NPS jurisdiction, but carry no other designation), 9 na-
tiona military parks, 9 national wild and scenic rivers, 5 national rivers, 4 national 1akeshores, 4
national parkways, 3 nationa battlefield parks, 3 national scenic trails, 2 national reserves, 1
national battlefield site, 1 national mall, and 1 international historic site.

National parks are the oldest, most well known part of the system and are usually areas of spec-
tacular natural scenery relatively untouched by human development. National parks are established
by acts of Congress. National monuments are areas of historic or scientific interest that are estab-
lished by Presidential proclamation. National historical parks and national historic sites are both set
aside to commemorate some facet of the history of some past people of those areas. Many national
memorials fit this description, but some of these are also set aside because of important historical
issues not specificaly linked to the site of the memorial, such as Mt. Rushmore NM and Vietnam
Veterans NM. Most other types of national park system units are well defined by their titles.

Y ellowstone may be the most famous park, but it is not the most visited. Annually, Blue Ridge
National Parkway has more than 17 million visits, Golden Gate National Recreation Area has more
than 14 million visits; around 3 million people come to Y ellowstone. Of the national parks, Great
Smoky Mountains, Grand Canyon, and Y osemite are all more visited than Yellowstone.



Archeology of Yellowstone National Park

Many myths exist about Y ellowstone. However, none is more persistent than the notion that
Native American groups rarely ventured into the area because of their fear of the numerous gey-
sers. Thisis not the case. Current understanding suggests that Native Americans have called the
areathat was to become Y ellowstone National Park home for more than 10,000 years.

Archeologists have only begun to investigate and understand how prehistoric groups used upland
and mountain environments; only a short while ago it was believed by many researchers that these
areas were too harsh to support a significant number of people. And, as such, the mountains were
considered marginal and somewhat unimportant to the major cultural developments that were
occurring in the basins and on the plains.

Contemporary archeological investigations use a number of researchers from various disciplines
to piece together the puzzle of prehistoric societies. Palynology, the study of plant pollen, isimpor-
tant for understanding the various plant communities that occupied the region in the past and how
the climate has changed through time. Geomorphology, the study of past landforms, providesin-
formation on how landforms have changed through time, usually in relation to shifting climatic
patterns. Paleoethnobotany, the study of past uses of plants, provides the understanding of what
plants were used by prehistoric groups. Through the results of these studies, a story of avery
dynamic relationship between humans and their environment is emerging. While the environment
does not determine specifically how people settle and what foods they eat, it does set limitsin
which people can operate, and understanding these limitsisamajor focus of archeology.

Absolute dating of cultural depositsis an important interpretive tool for archeologists. Two tech-
niques commonly employed by archeol ogists working in the region are radiocarbon dating and
obsidian hydration. Radiocarbon dates are determined by measuring the amount of Carbon 14
remaining in an organic sample, usually charcoa or bone. Atmospheric radiocarbon entersthe life
cycle of plants and animals during respiration. After death, Carbon 14 no longer enters the organ-
ism and begins to decay at a known rate. Sophisticated equipment is used to measure the remain-
ing Carbon 14, the amount of which is used to calculate the age since death. Obsidian hydration
dating is based on the rate at which obsidian absorbs water at its surface, which is dependent on
temperature. By measuring the thickness of the “hydration layer,” a date for manufacture of the
artifact can be obtained.

Past Climatic Patterns

Possibly as early as 40,000 years ago, a series of mountain glaciers moved downslope carving
out many valleys. During full glaciation, anicecap as thick as 3,000 feet covered most of what is
now Y ellowstone. These glaciersretreated 14,000 years ago. In a short period of time, plants, ani-
mals, and humans colonized the landscape. Following deglaciation, the climate was still colder and
more moist than present conditions. High-altitude subal pine and al pine vegetation communities
dominated the area with mixed conifer forests at lower elevation basins. Trees appeared 11,500
years ago, beginning with Engelmann spruce, followed by lodgepole pine, Douglas-fir, whitebark
pine, and limber pine. Between 9,500 and 5,000 years ago, a period of increased warmth and aridi-
ty occurred resulting in an increase of Douglas-fir, aspen, and other drought-resistant species. Fire
frequency may also have increased during this time. By about 5,000 years ago, vegetation similar
to that of today flourished.
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Paleoindian Period (12,000 to 8,000 years before present)

The earliest evidence of humansliving in Y ellowstone is provided by a Folsom projectile point
discovered in the Bridger-Teton National Forest. The point, dating about 10,900 years ago, was
manufactured from obsidian geochemically sourced to Obsidian Cliff in Y ellowstone. Thisland-
formis the remnant of the last violent eruption of the Y ellowstone caldera 630,000 years ago and is
the predominant resource for tool manufacture in the park, a resource which was recognized very
early in the course of human habituation of the area.

These large, fluted spear points have been found in the surrounding basinsin association with
extinct bison bones. Seasonal forays by small groups of people to hunt bison, mountain sheep, and
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deer and to collect plant foods were made during thistime.

More substantial evidence of occupation is provided by numerous projectile point types, such as
Agate Basin and Hell Gap, dating to about 10,000 years ago. About 9,000 years ago, a mountain-
oriented lifestyle developed. This archeological tradition is characterized by lanceolate spear points
with contracting stems and concave bases. These people subsisted on amore diverse array of plant
species aswell as numerous large and small mammals. It has been suggested that a climatic shift to
warmer and more arid conditions may have caused this increased utilization of the mountains.

Archaic Period (8,000 to 1,500 years before present)

Continuation of the broad-based economy begun during late Paleocindian timesis a hallmark of
the Archaic Cultures. Achange in projectile point technology from lanceolate pointsto a side-
notched and corner-notched pointsis also characteristic of this archeological tradition. During this
period, evidence of semi-subterranean structures, called pithouses, appear in the archeological
record of the region. Other innovations include earth ovens for preparing foods. People constructed
these cooking hearths by digging apit in the ground and filling it with heated rocks. They cooked
numerous foods in these hearths, such as meat; roots from camas, bitterroot, yampa, or prickly
pear; and the seeds of plants such as goosefoot and waterl eaf.

Late Prehistoric/Protohistoric-Historic Period (1,500 to 100 years
before present)

Radiocarbon dates derived from cultural deposits suggest an increase in use of the area by native
groups during the last 1,500 years. This period is best characterized by the devel opment of the bow
and arrow, which replaced the earlier atlatl, or spearthrower, of Palecindian and Archaic times.
Innovations in hunting, through the use of sheep trapsin the mountains and bison corrals on the
plains, also occurred. The use of steatite (soapstone) vessels and the development of pottery proba-
bly aso increased the efficiency of these groupsin preparing and storing foods.

During historic times, a number of tribes are known to have used the Y ellowstone area.
However, the one group most closely associated with the park is the Shoshone. Trappers and early
explorers of the region provide first-hand accounts of small bands of Shoshone in the park.
However, it is uncertain when the Shoshone entered the region. Linguistic evidence from the Great
Basin suggests a recent migration of Numic-speaking peoples about AD 1500, although some
scholars suggest that archeological evidence indicates the Shoshone are the descendants of people
who lived in the mountains for thousands of years. Stone circles possibly representing tepee sites,
wickiup, and lean-to structures still exist in the park today and are haunting evidence of the people
who called Y ellowstone their home for thousands of years.

The story of the prehistory of Y ellowstone National Park is slowly coming together. To date,
only about 1 percent of the park has been surveyed for archeological sites and only afew
exploratory excavations have been conducted. Archeologists are now finding evidence of groups of
people who intimately knew the treasures of our first national park thousands of years prior to the
arrival of Europeans.
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Geology & Thermal Processes 2

An Interpretive Geology of Yellowstone

There are few more impressive manifestations of the power and mystery of the earth than
Y ellowstone. The park is the site of some of the largest volcanic eruptionsin history—a display of
the energy and potential lying just beneath the earth’ s surface. Today, this power is seenin myriad
geothermal features, the likes of which are found in only afew other places on the planet..

First and foremost, Y ellowstone is a geologic park. Geology is the foundation upon which all
plant and animal life exists, and it is the stage on which the human drama unfolds. When the first
exploring parties surveyed the Y ellowstone territory, they were impressed by many of the sights
they encountered: the wildlife, mountain scenery, and fast-flowing headwater streams of the region.
However, none captured their imagination more than the geologic wonders they found here. The
“natural curiosities’ of the geysers, hot springs, mudpots, and fumaroles inspired members of these
early expeditions, and it isfor these treasures that Y ellowstone was ultimately dedicated and set
apart as the world' sfirst national park in 1872.

The Yellowstone Hotspot

At the center of Yellowstone's geologic story isthe Y ellowstone Plateau. “ This good fire moun-
tain,” as naturalist John Muir called it, is alarge volcanic plateau that dominates the Yellowstone
landscape. Situated at about 8,000 feet in the heart of the northern Rocky Mountains, it is avast
wilderness, encompassing more than 1,000 sguare miles and characterized by arolling terrain of
lava flows. The poor volcanic soilsyield thick forests of lodgepole pine, the park’ s dominant tree.

Like the Hawaiian islands, Y ellowstone owes its origins to a geologic “hotspot” of molten rock,
or magma. Hotspots are found throughout the world, mostly underlying the thin crust of the ocean
floors. Continental hotspots, like the one found under Y ellowstone, are rare. On continents, the
crust of the earth istypically 25 to 30 milesthick, below which is found the hot molten material of
the earth’ smantle. Y ellowstone is the exception. Here, it is believed that a plume of magmarises
through the mantle into the crust where it forms a shallow magma chamber near the earth’s sur-
face, perhaps as little as one to three miles beneath Y ellowstone.

This hotspot of magma remains stationary as the North American Plate, or continental crust,
moves southwestward, like a sheet of paper moving over a burning candle. About two million
years ago, the hot spot emerged from Idaho’s Snake River Plain in what is considered the largest
volcanic eruption ever recorded in the history of the earth. Asthe continental crust continued its
didein a southwesterly direction, the center of volcanic activity lowly shifted in the opposite
direction, trending toward the northeast and farther into Y ellowstone. The result is a series of three
calderas tracking from beyond the park’ s southwest boundary to the northeast into the center of the
park.

Occurring at approximately 600,000 year intervals, the second volcano exploded about 1.3 mil-
lion years ago, just outside the park’ s southwest boundary in the area of 1sland Park, Idaho.
Although small in comparison to the other eruptions, it still ranks among the greatest volcanic
episodesin history.

Centered under the park, the last and most recent vol cano erupted about 630,000 years ago and
set the stage for much of the story of Y ellowstone today. Magma rising from deep within the earth,
accumulated in the upper reaches of the earth’s crust. Asit did, the ground above the magma
chamber stretched and expanded, becoming thinner asit was forced upward in a doming effect,
much like a blister forming on the surface of the earth. Ultimately, as the continual uplift caused by
the rising magma expanded across an extensive land area, “ring fractures’ or concentric cracks
begin to form around the base of the dome, like the circular cracksin apie crust asit heats and
rises. These cracks then spread down toward the magma chamber. When they breached this highly
pressurized chamber, they set in motion yet another of the world' s largest vol canic explosions.

The volcano blasted phenomenal quantities of hot molten rock, ash, and gases upward and out-
ward in alarge cataclysmic event. In total, more than 240 cubic miles of volcanic materia erupted,
an explosion approximately 1,000 times more powerful than the Mount Saint Helens explosion in
1980. Vol canic ash flows spewed forth from the ring fractures at temperaturesin excess of 1,500°F,
spreading across thousands of square miles of land in a matter of moments, destroying al lifein its

10ds 10H - ABOjOBY) . AGOjOBY) Z

25



Geology

26

wake. Likewise, ash and dust flew across much of North America, clouding the skies and most
likely affecting the world’'s weather patternsin profound ways.

As volcanic debris continued to erupt from the earth, the upper portion of the magma chamber
emptied. In thisvoid, with nothing left to hold up the roof of the chamber, agreat collapse ensued
as the ground slumped and caved in on itself along the ring fractures, resulting in the present-day
Y ellowstone caldera. In forming the caldera, the mountain ranges and other surface landforms were
either blown away by the erupting volcano or consumed in the collapse of the caldera. The caldera
isimmense. Measuring approximately 47 miles long and 23 miles wide, this huge volcanic depres-
sion likely reached several thousand feet deep at the time of its formation.

For most visitorsto Y ellowstone today, trying to visualize this giant calderais a challenging task,
becauseit is so big and because subsequent lava flows masked its appearance. Shortly after the
collapse of the magma chamber roof, more magma resurged in two areas within the caldera, dom-
ing the earth near Old Faithful and a so north of Y ellowstone Lake near LeHardy Rapids. Almost
immediately after the formation of the caldera, magmarose from this renewed chamber, flowing
quietly out of the earth as atype of lava known as rhyolite. These intermittent flows of rhyolite
oozed from the magma chamber until about 70,000 years ago. They filled in and covered much of
the caldera basin, burying most of itsrim in the process and giving rise to the Y ellowstone Plateau.

Today, evidence indicates a shallow magma chamber lies just beneath Y ellowstone in the north-
east portion of the present caldera. Uplift, often associated with rising magma, has been recorded
in this area, most notably at the LeHardy Rapids on the Y ellowstone River, north of Yellowstone
Lake. During a 50-year period ending in 1985, benchmarks have revealed that the ground here has
risen atotal of three feet, at arate of approximately one-half inch per year. Since 1985, the earth
here has experienced a period of sinking, or subsidence, also at the rate of half an inch each year.
With volcanoes erupting approximately every 600,000 years, is 'Y ellowstone poised for another
massive explosion? Scientists say “Yes,” but no one knows how many hundreds or thousands of
years from today that will happen.

Onething is certain: regardless of what happens in the future, much of Yellowstone's breathtak-
ing scenery today owes its origins to this recent volcanic past. Y ellowstone Lake liesin abasin
bounded by the rim of the 600,000-year-old calderato the east and subsequent flows of lavato the
west. Recent underwater explorations of the lake have revealed deep canyons along with geysers,
hot springs, and associated thermal activity on the bottom of this big, cold, mountain lake. Lying in
the heart of the park, Y ellowstone Lake characterizes the beauty of alandscape that has emerged in
stark contrast to the violent volcanic activity of the last two million years.

Stories in Stone

The park’s geologic chronology spans much of the earth’ s history. Surrounding the Yellowstone
caldera are stories of more ancient times that yield remarkable geologic treasures. The oldest rocks
revealed in Y ellowstone date back 2.7 billion years. These rocks are found in the northern moun-
tains of the park and represent the very foundation of North America. Later, 500 million years ago,
Y ellowstone was a far different place than it is today. Covered by shallow inland seas, ocean sedi-
ments built up layer upon layer to form the common sedimentary rocks found in the park—Ilime-
stone, sandstone, and shale. And the story continues with the latest deposits of travertine on the ter-
races of Mammoth Hot Springs. Standing in one place in Mammoth, avisitor can see some of the
oldest and newest rocks on earth at the same time.Between the time of ancient seas and the
caldera-forming volcanoes of the recent past, agreat period of mountain building began asthe
North American Plate collided with the Pacific Plate 100 to 50 million years ago. A time of
tremendous upheaval, this powerful tectonic activity folded, faulted, and compressed the earth,
leading to the uplift and creation of the Rocky Mountain chain.

In this unstable landscape, even more ancient vol canoes arose about 50 million years ago
to form the Absaroka and Washburn mountains. Lying across Y ellowstone L ake and bounding
the park’ s east side, the Absarokas are an imposing mountain range that formed from erupting
volcanoes during a 15-million-year period. Today, they provide a wonderful backdrop to the waters
of Yellowstone Lake. At the time of their creation, they gected silica-rich lava and ash, which
mixed with water to form mudflows. These mudflows surrounded redwoods, sycamores, magno-



lias, dogwoods, and other trees, preserving the world’ s largest petrified forest as arecord of an
earlier climatic period. Today, these forests of stone can best be seen on Specimen Ridge near
Lamar Valley.

Fire and Ice

Yellowstoneisaland of contrasts and extremes. Just as the internal fires of the earth bring boil-
ing water to the surface as geysers and hot springs, the park’ s high elevation and northern latitude
also make it aland of deep snows and long winters. When more snow fallsin winter than can melt
in summer, ice begins to form under the weight of the snow and eventually beginsto flow asa
glacier. Though there are no active glaciersin Y ellowstone today, such conditions have occurred
here intermittently during the last two million years.

Like any good sculptor working in stone, these giant glaciers left their imprint on Y ellowstonein
many ways, both subtle and harsh. The region’s most recent period of glaciation began about
50,000 years ago in the high mountains of the Absaroka-Beartooth Wilderness, northeast of
Y ellowstone. With time, vast sheets of ice, thousands of feet thick, flowed from the mountains to
converge over Y ellowstone Lake, covering the Y ellowstone Plateau and virtually al of the park and
surrounding area. While thermal basins continued to seethe beneath theice, thisland of fire and
brimstone was in a deep freeze for thousands of years. At the peak of this glacial era, roughly
25,000 years ago, prominent peaks like Mount Sheridan lay hidden underneath thisicy blanket,
while the tip of Mount Washburn and the thin ridgeline of the Absaroka Mountains barely peeked
above this unrelenting sea of ice. For thousands of years, ice flowed in all directions from this
immense ice field, carving, scouring, and sculpting the land.

Asthisice age slowly ended nearly 15,000 years ago, it |eft behind ample evidence of the trans-
forming power of ice. Among the broad hills and benches of Hayden Valley, |ake sediments of silt,
sand, and gravel, covered in glacia till, remain from atime when the valley was covered by an
ancient lake formed by an early ice dam. Largeriver valleyslike the Firehole, Madison, and Lamar
were broadened and scoured by accompanying rivers of ice. Retreating glaciers and their meltwa-
ters gradually dropped their load of rock debris. Having carried massive stones from high, far-off
mountains like the Beartooths, the ice melted and left behind fields dotted with large granite boul-
ders, called glacia erratics, at places where granite is not found, like Canyon’s Inspiration Point
and near Lamar Valley. Glacial ponds, striated hillsides, chiseled peaks, and polished mountain
faces, all fashioned by the hand of ice, create some of the finishing touches on the spectacular
landscape we see today.

The Grand Canyon of the Yellowstone River

Nowhere el se have the combined powers of fire and ice come together to create so beautiful and
so sublime awork of nature as the Grand Canyon of the Y ellowstone. This deep, colorful canyon
of many hues and moods has been celebrated in paintings and in photographs since the time it was
first captured on canvas by landscape painter Thomas Moran.

This stunning display of nature’ s handiwork began when the last volcano laid down rhyolitic
lavaflows shortly after the caldera’s collapse. In carving the canyon, the Y ellowstone River was
first aided by the action of a geyser basin that formed within the lava flow. The hot water, steam,
and gases of these thermal features altered the normally hard rhyolite, weakening the rock and
making it susceptible to erosion and further downcutting by theriver. Later, it is believed that gla-
ciers assisted in the carving of the canyon, not by the brute force of ice, but through the release of
torrentia flood waters from melting ice dams near Y ellowstone Lake. This huge volume of water
flowing through the soft canyon rock further eroded and defined the canyon’ s present appearance.

Today, remnants of the area’ s thermal activity are till visible within the canyon. The chemical
dteration of the rhyolite due to these hot waters has caused a variety of iron compoundsin the
rock to oxidize, or rust, releasing a palette of yellow, red, and orange colors on the canyon walls.

Y ellowstoneis indeed a spectacular and beautiful place. How it came to be and the forces that
are still at work on the landscape make the geologic story afascinating tale and a current events
chronicle.
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An Introduction to Geothermal Resources

Nowhere else in the world can we find the array or number of geysers, hot springs, mud pots,
and fumaroles as are found in Y ellowstone. More than 50 percent of the world’ s geysers, including
the world'slargest and tallest, are here in seven major basins. Combine this with more than 10,000
thermal features comprised of brilliantly colored hot springs, bubbling mudpots, and steaming
fumaroles, and you have a place like no other. The park’sthermal featuresliein one of two essen-
tially undisturbed geyser basins left worldwide. (Kamchatka Peninsula, in Siberia, contains the
other.) Iceland and New Zealand, geothermal drill holes and wells have reduced geyser activity and
hot spring discharge. Y ellowstone offers visitors an opportunity to appreciate thermal featuresin

their natural, changing state.

_ ... current activity as of March 2000
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Geyser and Location

Upper Geyser Basin

Old Faithful
Aurum
Beehive
Castle
Daisy
Giant
Giantess
Grand
Lion
Little Cub
Plume
Riverside

Midway Geyser Basin
Flood

Till

Lower Geyser Basin

Great Fountain
White Dome

Clepsydra

Norris Geyser Basin

Steamboat
Echinus
Porkchop

Average Interval; Duration; and Height

80 minutes; 1-5 minutes; 105-84 feet

2 hours, 31 minutes; 70 seconds; 20 feet

13 hours, 12 minutes; 5 minutes; 150+ feet

11 hours, 42 minutes; 15-20 minutes; 75 feet

111 minutes; 3 minutes; 80 feet

Irregular (last eruption: 10/15/98); 1 hour; 200+ feet
Irregular (last full eruption: 10/31/97); 12—-48 hours; 150 ft
7 hours, 48 minutes; 10 minutes; 160 feet

6 hours, 15 minutes; 1-7 minutes; 60 feet

109 minutes; 10 minutes; 5 feet

38 minutes; 1 minutes; 20 feet

5 hours, 45 minutes; 20 minutes; 75 feet

45 minutes; 7 minutes; 10 feet
9 hours; 30 minutes; 20 feet

10 hours; 45 minutes; 70200+ feet
10 minutes-2 hours; 1 minutes; 25 feet
Almost continuous eruption; 2033 feet

Irregular (last eruption: 5/2/00); 10+ minutes; 300+ feet
Irregular; 10+ minutes; 80 feet

Destroyed 9/5/89 by hydrothermal explosion; had erupted
between 10-36 feet

All geyser activity changes with time. Check at the Old Faithful Visitor Center for current
information. For information on Echinus Geyser, ask at the Norris Geyser Basin Museum.

The “Plumbing” System

In the high mountains surrounding the Y ellowstone Plateau, water falls as snow or rain and
slowly percolates through layers of porous rock, finding its way through cracks and fissuresin the
earth’s crust created by the ring fracturing and collapse of the caldera. Sinking to a depth of nearly
10,000 feet, this cold water comesinto contact with the hot rocks associated with the shallow



magma chamber beneath the surface. As the water is heated, its temperatures rise well above the
boiling point to become superheated. This superheated water, however, remainsin aliquid state
due to the great pressure and weight pushing down on it from overlying rock and water. The result
is something akin to a giant pressure cooker, with water temperatures in excess of 400°F.

The highly energized water is less dense than the colder, heavier water sinking around it. This
creates convection currents that allow the lighter, more buoyant, superheated water to begin its
slow journey back toward the surface through rhyalitic lava flows, following the cracks, fissures,
and wesk areas of the earth’s crust. Rhyolite is essential to geysers because it contains an abun-
dance of silica, the mineral from which glassis made. As the hot water travels through this“ natu-
ral plumbing system,” the high temperatures dissolve some of the silicain the rhyalite, yielding a
solution of silicawithin the water.

At the surface, these silica-laden waters form arock called geyserite, or sinter, creating the mas-
sive geyser cones; the scalloped edges of hot springs; and the expansive, light-colored, barren land-
scape characteristic of geyser basins. While in solution underground, some of this silica deposits as
geyserite on the walls of the plumbing system forming a pressure-tight seal, locking in the hot
water and creating a system that can withstand the great pressure needed to produce a geyser.

Hot Springs and Fumaroles

With the rise of superheated water through this complex plumbing system, the immense pressure
exerted over the water drops asit nears the surface. The heat energy, if released in a slow steady
manner, givesrise to a hot spring, the most abundant and colorful thermal feature in the park. Hot
springs with names like Morning Glory, Grand Prismatic, Abyss, Emerald, and Sapphire glisten
like jewelsin ahost of colors across the park’ s harsh volcanic plain.

Fumaroles, or steam vents, are hot springs with so little water that it all boils away before reach-
ing the surface. At places like Roaring Mountain, the result is aloud hissing of steam and gases.

Mudpots

Where hot water is limited and hydrogen sulfide gasis present (emitting the “rotten egg” smell
common to thermal areas), sulfuric acid is generated. The acid dissolves the surrounding rock into
fine particles of silicaand clay that mix with what little water there isto form the seething and
bubbling mudpots. The sights, sounds, and smells of areas like Artist and Fountain paint pots and
Mud Volcano make these curious features some of the most memorable in the park.
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The Mammoth Hot Springs Terraces

At Mammoth Hot Springs, a more rare kind of spring is born when the hot water ascends
through the ancient limestone deposits of the area instead of the silica-rich lava flows common
elsewherein the park. The results are strikingly different. They invoke a landscape that resembles a
cave turned inside out, with its delicate features exposed for al to see. The flowing waters spill
across the surface to sculpt magnificent travertine limestone terraces.

The Great Geysers

Sprinkled amid the hot springs are the rarest fountains of al, the geysers. What makes them rare
and distinguishes them from hot springs is that somewhere, usually near the surface in the plumb-
ing system of a geyser, there are one or more constrictions. Expanding steam bubbles generated
from the rising hot water build up behind these constrictions, ultimately squeezing through the
narrow passageways and forcing the water above to overflow from the geyser. The release of water
at the surface prompts a sudden decline in pressure of the hotter waters at great depth, triggering a
violent chain reaction of tremendous steam explosions in which the volume of rising, now bailing,
water expands 1,500 times or more. This expanding body of boiling superheated water burstsinto
the sky as one of Yellowstone's many famous geysers.

There are more geysersin Y ellowstone than anywhere else on earth. Old Faithful, certainly the
most famous geyser, isjoined by numerous others big and small, named and unnamed. Though

29



Color in Thermal Areas

30

born of the same water and rock, what is enchanting is how differently they play in the sky.
Riverside Geyser shoots at an angle across the Firehole River, often forming arainbow in its mist.
Castle erupts from a cone shaped like the ruins of some medieval fortress. Grand explodesin a
series of powerful bursts, towering above the surrounding trees. Echinus spouts up and out to all
sideslike afireworks display of water. And Steamboat, the largest in the world, pulsateslike a
massive steam engine in its rare but remarkably memorable eruptions, which reach heights of 300
to 400 feet. (Steamboat erupted on May 2,2000—the first time since October 1991.)

Fragile and Subject to Harm

Park features have always been subject to some influence from human vandalism. In the park’s
early yearsit was common for visitors to use thermal features as “wishing wells,” and this practice,
unfortunately, continues to some degree today. Coins, rocks, trash, logs or stumps, and other para-
phernalia are found in the narrow vents of geysers and hot springs. Features have been plugged up,
and little can be done to repair the damage. Radical attempts to siphon surface water and induce
eruptions have occasionally been tried on famous features such as Morning Glory Pool, with vary-
ing degrees of success. Damage al so occurs when people leave walkways and climb on features or
when they break pieces of sinter or travertine off for souvenirs.

Features can also be affected by nearby ground-disturbing activities. Construction and mainte-
nance activities in the park must be carefully designed and monitored so that geothermal features
are not atered. Because we do not yet understand the faulting system under Y ellowstone, no one
knowsif drilling outside the park to tap into geothermal water there would harm the featuresin
Y ellowstone. Known geothermal resource areas (K GRAS) are located west of the park in I1sland
Park, Idaho, and north of the park at Corwin Springs, Montana.

Y ellowstone is constantly changing because of natural volcanic and seismic processes. Thermal
features and basins respond, sometimes violently, to these forces. Anetwork of seismic monitoring
stations in the park provides data to help understand overall seismicity in the region and to gauge
the magnitude of earth tremors.

A Primer on Color in the Thermal Areas

Visitors often inquire about the colorsin the thermal features. The colorsin the hot springs and
runoff channels are mostly from light refraction, suspended mineral particles, and large communi-
ties of microscopic organisms. These organisms are primitive life forms—algae, bacteria, and
archaea—that have inhabited the earth for almost four billion years. (Archaea were once consid-
ered atype of bacteria, but their DNAis completely different.) They grow in water too hot for
most kinds of life familiar to us on Earth. Life even occursin boiling water, but asit cools to about
160 degrees F (70 C), the organisms become thick, living layers of color in many different hues.

The chemistry of the thermal pools also influences the kinds and abundance of life. The bailing
hot springs of Norris, some of which are more acidic than battery acid, sustain algae, bacteria, and
archaeafar different from those living in the alkaline springs in the Old Faithful area.

In alkaline areas, cyanobacteria are one type of organism that grows in the hot water. Its colors
often follow a color sequence from hottest to coolest: yellow and orange, then green, red, and
brown. Cyanobacteria are one of the first organismsto evolve that used the energy of sunlight for
life (photosynthesis) and produced free oxygen as a byproduct. In this way, these primitive organ-
isms played amajor rolein creating an atmosphere that could support human life.

In acidic thermal areas, such as Norris and Mud Volcano, different organisms grow. For exam-
ple, the neon-green matsin the cooler features are often due to an alga called Cyanidium. The pur-
ple color is often Zygogonium.

Mineralsaso play arole in the acid features: the gray color of sinter (a hydrated form of silica);
the yellow color of sulfur; and the red, orange, and black color of the iron compoundsto name a
few. The color of the mudpots may be due to asingle mineral or to a mixture, such as the red,
muddy poolsin which particles of silicaor clay are coated with iron oxides. The shades of gray
and black of the muds are often aresult of iron sulfides.



In neutral areas, look for Phormidium, the organism causing orange “shag carpet” aress;
Synechococcus and Chloroflexus, which form orange color mats; and Calothrix, which appears asa
brown organism in cool, neutral runoff.

These bizarre life forms are till largely a mystery to scientists. For more about thermophiles and
the issues surrounding them, see Chapter 8.

Suggested Reading

Brock, Thomas. Life at High Temperatures. Y ellowstone Association for Natural Science, History,
and Education, Y ellowstone NP, WY. 1994.

Bryan, T. Scott. Geysers: What They are and How They Work. Roberts Rinehart Publishers, Niwat,
CO. 1990.

Bryan, T. Scott. The Geysers of Yellowstone. Colorado Associated University Press, Boulder. Third
Edition, 1995.

Cottrell, Dr. William H. Born of Fire: The Volcanic Origin of Yellowstone National Park. Roberts
Rinehart Publishers, Boulder, CO. 1987.

Ehrlich, Gretel. Land of Fire and Ice. Harper Collins Publishers, New York, NY. 1987.

Fritz, William J. Roadside Geology of the Yellowstone Country. Mountain Press Publishing
Company, Missoula, MT. 1985.

Good, John M. and Kenneth L. Pierce. Interpreting the Landscapes of Grand Teton and
Yellowstone National Parks: Recent and Ongoing Geology. Grand Teton Natural History
Association, Moose, WY. 1996.

Marler, George D. The Sory of Old Faithful. Y ellowstone Library and Museum Association,

Y ellowstone NP, WY. 1969. (Out of print; available in Research Library)

Marler, George D. Inventory of Thermal Features of the Firehole River Geyser Basins and Other
Selected Areas of Yellowstone National Park. U.S. Department of Commerce, National Technical
Information Service, Publication PB221 289. 1973.

Rinehart, John S. Guide to Geyser Gazing. Hyper Dynamics, Santa Fe, NM. 1976.

Smith, Robert B. and Robert L. Christiansen, “Y ellowstone Park as a Window on the Earth’s
Interior.” Scientific American, Vol. 242, No. 2, pp 1004-117, February. 1980.

Smith, Robert B. and Lee J. Siegel. Windows Into the Earth: The Geologic Sory of Yellowstone
and Grand Teton National Parks. Oxford University Press. 2000.

Tuttle, Sherwood D. Geology of National Parks. Chapter 41, “Y ellowstone National Park.”
Kendal-Hunt Publishing Company, Dubuque, 1A. 1997.

31



32



NATURAL RESOURCES: WILDLIFE 3

The Greater Yellowstone Ecosystem

An ecosystem is a place where plants, animals, and their physical environment interact. Plants
grow by drawing energy from the sun and nutrients from soils or decaying matter. Animals eat
plants and each other. When animals die, their decomposing carcasses cycle nutrients back onto the
system. Within an ecosystem, all forms of life are inextricably linked in a self-sustaining process.
Many cal thisa“web of life.” Pull astring on one end of that web, and you will find it attached to
everything else.

An ecosystem can be as small as apond or aslarge as the planet. The 18-million acre greater
Y ellowstone ecosystem is one of the largest, relatively intact temperate zone ecosystems left on
earth. Situated in Wyoming, Montana, and Idaho, the greater Y ellowstone ecosystem includes
Y ellowstone and Grand Teton national parks, portions of seven surrounding national forests, three
national wildlife refuges, and state and private lands.

Most of the region surrounding the core ecosystem has been radically altered, with much of the
historical flora and fauna eliminated. Greater Y ellowstone, in contrast, still contains nearly all of
the living organisms found in pre-Columbian times, though generally not in the same numbers.

At the heart of the ecosystem is Y ellowstone National Park. The magnificence of Yellowstone
cannot be overstated. Each of its separate parts—the geothermal features, the wildlife, the lakes,
the Grand Canyon of the Y ellowstone, and the petrified forest—could easily stand dlone asa
national park. That they are all at one place istestimony to greater Yellowstone's abundant diversi-
ty and its natural wealth.

Biological Diversity

Biological diversity refersto the diversity of lifein al itsformsand at al levels, including diver-
Sity of species, landscape, habitats, and genes. It is one of the benchmarks that can be used to
measure the health of an ecosystem. Biodiversity can be measured two ways. The “richness’ of an
ecosystem, or the number of different species, is oneway. The other is“evenness’ or abundance of
each species. The diversity of plants and animals within the greater Y ellowstone ecosystem is as
great as that found anywhere in the lower 48 states. Some 60 mammals, 303 bird species, 17 fish-
es, and ten reptiles and amphibians live in or pass through the ecosystem. Some 12,000 insect
species exist here, including 128 species of butterflies. There are more than 1,700 species of vascu-
lar plants.

The greater Y ellowstone ecosystem is host to the largest elk herd in al of North America, one of
only two remaining populations in the lower 48 states of the mgjestic grizzly bear, the only U.S.
wintering ground for the rare trumpeter swan, and the largest herd of free-ranging bison in the
country. Wolverine and cougar still roam the mountains here, bighorn sheep scramble among its
cliffs, and bald eagles commonly grace the skies. The paucity of diverse vegetation is striking,
however; more than 40 percent of greater Y ellowstone is dominated by one tree species, lodgepole
pine.

What is significant about the ared s biological diversity isthe fact that al of greater
Yellowstone's natural diversity is still essentially intact. With the exception of the black-footed
ferret, the region appearsto retain its full historic complement of vertebrate wildlife species—
something truly unique in the context of wildlands of the contiguous 48 states.

The extent of wildlife diversity isduein part to the different habitats found in the region, rang-
ing from high alpine areas to sagebrush country, geothermal areas, forests, meadows, and myriad
other habitat types. All of these are connected, including linkages provided by streams and rivers
that course through the changing elevations.

Despite the size of the ecosystem, the biodiversity of greater Y ellowstoneisin jeopardy. Many
of its plant and animal species are considered to be rare, threatened, endangered, or of special con-
cern. Thisincludes more than 135 plants, hundreds of invertebrates, at least six fish species, sever-
a species of amphibians, at least 20 bird species, and 18 species of mammals. The numbers are
estimates because, even in this vital region, comprehensive inventories have not been completed.
Carnivorous mammals represent more than half of the mammals in danger, including the grizzly
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Greater Yellowstone Ecosystem

bear, wolverine, fisher, and lynx.

Aserious threat to both biodiversity and to ecosystem processes is habitat modification beyond
the levels of natural disturbance—modifications that fragment or break up habitats in such away
that populations of plants and animals become isolated from each other and cut off from processes
necessary for survival.

Cycles and Processes

The foundation of any ecosystem is constructed of cycles and processes. They are the building
blocks that facilitate the flow of energy and raw materials. In all ecosystems, living things absorb,
transform and circulate energy and raw materials and release them again. These processes and
cyclesinclude photosynthesis, predation, decomposition, climate, and precipitation, among others.

The cycles and processes provide the connections within the ecosystem. Without them, the sys-
tem would collapse. Geologic forces shape the landscape. Ground water flows to replenish geot-
hermal system. Weather wears down rock and helps dictate the type of vegetation. Nutrients such
as carbon and nitrogen cycle through the system.

Lifeformsare active at al levels, including lichens that break down rock into soils. Plants draw
energy from the sun and cycle minerals such as carbon, sulfur, and nitrogen through the system.
Herbivores, ranging from grasshoppers to elk, feed on the plants and, in turn, provide food for
predators like coyotes and hawks. The unsung heroes of the ecosystem are the hundreds of species
of bacteria, fungi, and other microorganisms that constantly work to decompose matter. They link
all that dieswith all that is alive.

The ecosystem is constantly changing and evolving. The very character of greater Yellowstone
has been shaped by millions of years of natural disturbance, ranging from the periods of volcanism
to insect infestations to fire. The processes and cycles keep the ecosystem in dynamic balance.

The burning of forest firesis one example of such an integral, dynamic process. Fires are the
way the forest rejuvenatesitself on a grand scale. Some species of plants survive the intense burn-
ing and resprout. The serotinous cones of lodgepole pines pop open in heat generated by fires,
spreading millions of seeds on the forest floor. After fire sweeps through an area, mammals, birds
and insects quickly take advantage of the newly created habitats. Fires recycle nutrients and create
dead trees or snags that serve a number of ecological functions, such as the addition of organic
matter to the soil when the trees decompose.

While biological diversity of greater Y ellowstoneislargely intact today, many species are threat-
ened, mostly by geographic isolation created by encroaching development. The smaller and more
isolated a population, the more likely extinction isin agiven period. That so many of the species
are now threatened or are otherwise in jeopardy demonstrates that people influence the system in
very critical ways.

Ecosystem Management

Though still evolving, the concept of “ecosystem management” is gaining support among con-
servationists and resource managers worldwide. The foundation of the concept is that most protect-
ed parks and reserves represent fragments of much larger ecosystems. Effective protection can be
achieved only if ecosystems are treated as a unit. Ecosystem management must be concerned with
the whole, including preserving individual components and the relationships and linkages between
them. Maintaining intact ecosystemsis a so the best way to preserve species. It is more efficient to
protect and maintain healthy, functioning ecosystems than to initiate “emergency room” measures
to yank threatened species from the brink of extinction.

In the last few years, a coalition of more than 170 organizations, institutions, and foundations
based in Canada and the United States have worked together to ensure the long-term survival of
wildlifein the Northern Rockies. This effort is called the Y ellowstone to Y ukon Conservation
Initiative, or “Y2Y.” Because wide-ranging wildlife species, such as grizzly bears and wolves, need
much more territory than any one park or preserve can provide, Y 2Y seeksto build and maintain a
life-sustaining system of core protected reserves and connecting wildlife corridors. This effort



extends from the greater Y ellowstone ecosystem to the Y ukon Highlands—a distance of 1,900
miles. Existing national, state, and provincial parks and wilderness areas will anchor the system
while the creation of new protected areas will provide the additional cores and corridors needed to
completeit.

Ecosystem management can result in protection of key components of an ecosystem, while per-
mitting activities in other parts in such a manner that ecological integrity is not damaged. Human
health and welfare depends directly on the services and goods provided by healthy ecosystems.
When ecosystems are fragmented or degraded, these goods and services may be destroyed. When
development exceeds levels that can be sustained over along period of time, future economic
activities are threatened. Methods are available for ng the impact developments will have on
an ecosystem. “ Cumulative effects analysis’ considers combined effects of all development in an
area on a species and a system, rather than just one activity.

As an ecosystem, greater Y ellowstone is defined by topographical and biologica boundaries
between the more than 25 federal, state, and local government entities that manage ecosystem
landsin units drawn aong political lines. The result is fragmented, inconsistent, and sometimes
contradictory management of adjacent lands. The concept of the greater Y ellowstone ecosystem is
gaining support. The supervisors, superintendents, and regiona officials for the two national parks
and six of seven national forests in the ecosystem meet periodically as the Greater Yellowstone
Coordinating Committee to discuss common issues and seek solutions. In 1987, the Committee
published areport titled the “ Aggregation of Park and Forest Service Management Plans,” which
provided a snapshot of current resources and their uses in the ecosystem. While this document did
not analyze resource management problems, since then a growing awareness of the various ecosys-
tem thresats has led to a more holistic view of decisions.

Greater Y ellowstoneis arare and extraordinary place. And, unlike many other places, the oppor-
tunity to protect wildlands, restore some of the damage that has been done by the careless use of
resources, and maintain healthy, sustainable economiesis still possible here.
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Thelist below names federally listed threatened or endangered species
known to reside or occur in Y ellowstone National Park.

Endangered

¢ Gray wolf (Canis lupus)
« Whooping crane (Grus americana)

Threatened

* Grizzly bear (Ursus arctos horribilis)

 Bald eagle (Haliaeetus leucocephal us)—the eagle was down listed from endangered to
threatened in four of five regions, including the one containing Y ellowstone, in July 1995.

* Lynx (Felislynx canadensis)—listed in March 2000.

Note: The peregrine falcon (Falco peregrinus)—formerly endangered, was delisted in
August 1999.

Other Species of Concern

Category 1 species are candidates for listing on the federal list of threatened or endangered

Species.

¢ Mountain plover (Charadrius montanus)—Migrant

« Arctic grayling (Thymallus arcticus)—in 1994, listing was determined to be warranted but pre-
cluded at that time.

In August 1995, the U.S. Fish and Wildlife Service issued new policy indicating Category 2
species are no longer considered candidates for listing. The list below of formerly classified
Category 2 species indicates species about which we lack good information. These species are not
al confirmed to be in Y ellowstone, but may occur or reside here.

» Wolverine (Gulo gulo luscus)

« Spotted bat (Euderma maculatum)

* Preble’s shrew (Sorex preblei)—only one recorded specimen from Yellowstone
¢ Long-hilled curlew (Numenius americanus)—Migrant
 Burrowing ow! (Athene cunicularia)—Migrant

« Ferruginous hawk (Buteo regalis)—Migrant

» Trumpeter swan (Cygnus buccinator)

 Harlequin duck (Histrionicus histrionicus)

« Black tern (Chlidonias niger)—Occasional

¢ Loggerhead shrike (Lanius ludovicianus)—Migrant

* Northern Goshawk (Accipiter gentilis)

¢ Western boreal toad (Bufo boreas boreas)

* Spotted frog (Rana pretiosa)

* Ross bentgrass (Agrostis rossiae)—Endemic to Yellowstone
« Yellowstone sand verbena (Abronia ammophila)



Mammals of Yellowstone National Park

Y ellowstone National Park is home to the largest concentrations of large and small mammalsin
the lower 48 states. While some species are rare or occasiona visitors to the park, 60 different
mammals are listed as present here. Seven species of ungulates are native to the park—elk, mule
deer, bison, moose, bighorn sheep, pronghorn, and white-tailed deer. Non-native mountain goats
appear to be colonizing the park.

Numerous carnivores roam the area, including grizzly and black bears. The grizzly islisted as
“threatened” on the Endangered SpeciesList, and it is estimated that a minimum of at least 200
grizzly bearslivein the greater Y ellowstone area. Black bears are common. The gray wolf was
native to the Y ellowstone area, but was eiminated in the 1930s. In 1995, it was restored to the
ecosystem. Mountain lions, bobcats, coyotes, and red fox also live here. Awide variety of small
mammal s, from chipmunks to marmots to squirrels to weasels to voles and mice inhabit the park.
Beaver live here, too, but they are rarely seen. Park regulations prohibit feeding any animal, and
visitors must stay at least 100 yards away from a bear and at least 25 yards away from all other
wildlife (often it is advisable to stay even farther away).

The list below includes the name, common habitat, and, where available, the most recent popula-
tion estimates of mammals found in Y ellowstone. Even though a speciesis listed as“common,”
you are not assured of seeing that animal. Apark site bulletin, “Mammals of Y ellowstone National
Park,” isavailable at visitor centers and lists popular viewing areas for many large mammals.

Mammals of Yellowstone

ORDER Carnivora Habitat Estimated Population
Family Ursidae

Black Bear forests, meadows 500-600
Grizzly Bear forests, meadows 350400
Family Canidae

Coyote forests, meadows, grasslands common
Gray Wolf forests, meadows 115

Red Fox meadows occasional
Family Felidae

Bobcat forests, meadows uncommon
Mountain Lion (cougar, puma) mountains, rocky areas 18-24
Lynx sub-alpine forests rare, if present
Family Procyonidae

Raccoon rivers, cottonwoods occasiona
Family Mustelidae

Badger sagebrush common
Fisher forests rare, if present
Marten coniferous forests common
Mink riparian forests occasional
River Otter rivers, lakes, ponds common
Striped Skunk riparian to forest occasional
Long-tailed Weasel willows to spruceffir forests common
Short-tailed Weasel (ermine) willows to spruceffir forests common
Wolverine coniferous forests rare
ORDER Artiodactyla

Family Cervidae

Elk (Wapiti) meadows, forests 35,000
Moose riparian, forests 300-500
Mule Deer forests, grasslands, shrub lands 2,500
White-tailed Deer forests, grasdands, shrub lands occasional
Family Bovidae
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Bison
Bighorn Sheep
Mountain Goat (non-native)

Family Antilocapridae
Pronghorn

ORDER Chiroptera

Family Vespertilionidae
Big Brown Bat

Little Brown Bat
Long-eared Bat
Big-eared Bat

ORDER Lagomorpha

Family L eporidae
Snowshoe Hare

White-tailed Jackrabbit
Desert Cottontail
Mountain Cottontail
Family Ochotonidae
Pika

ORDER I nsectivora

Family Soricidae
Dusky Shrew
Masked Shrew
Water Shrew
Preble’s Shrew
Dwarf Shrew

ORDER Rodentia

Family Castoridae
Beaver

Family Sciuridae
Least Chipmunk

Uinta Chipmunk
Y ellow Pine Chipmunk
Y ellow-bellied Marmot

Golden-mantled Ground Squirrel

Northern Flying Squirrel
Red Squirrel

Uinta Ground Squirrel
Family Geomyidae
Northern Pocket Gopher

Family Cricetidae
Deer Mouse

Western Jumping Mouse
Muskrat

Heather Vole
Long-tailed Vole
Meadow Vole
Montane Vole
Red-backed \Vole
Water Vole
Bushy-tailed Woodrat

Family Erethizontidae
Porcupine

meadows, grassands
apine meadows, cliffs
rocky slopes

sagebrush, grasslands

2,200-2,500
150-225
rare

200-250

roost in cliffs, attics; feed around water rare

roost in cliffs, attics; feed around water common
roost in cliffs, attics; feed around water common
roost in cliffs, attics; feed around water common

forests, willows
sagebrush, grasslands
shrub lands

shrub lands

rocky slopes

moist meadows, forests
moist meadows, forests
moist meadows, forests
moist meadows, forests
moist meadows, forests

ponds, streams

forests

forests

forests

rocky slopes

forests

forests

forests

sagebrush, meadows

sagebrush, meadows, forests

grassands

riparian

streams, lakes, ponds
sagebrush to forests
moist meadows
moist meadows
moist meadows
dense forests
riparian

rocky slopes

forests, sagebrush, willows

common
common
common
common

common

common
common
common

rare, if present
rare

300-3501

common
common
common
common
common
occasiona
common
common

common

common
occasional
common
occasional
common
common
common
common
occasional
common

occasiona



Asof March 2000 .. . . Wolves

Number in Yellowstone

e 11 packs
e 115individuals

Where to see
Lamar Valley at dawn and dusk.

Food

* 90% of awolf’'sdiet consists of elk. Wolf packs on the north-
ern range kill about 9 elk in a30 day period in early winter
and about 14 elk in a 30 day period in late winter.

Mortality

* High pup mortality in 1999 was probably due, in part, to parvo
virus.

« Approximately 75 wolves have died since they were reintro-
duced. Anumber of pups did not survive the first few weeks,
some wolves were legally destroyed due to livestock predation,
some died of natural causes, some were killed by motor vehi-
cles, and some were shot illegally.

Other Info

» The Defenders of Wildlife has spent $54,450 to compensate
ranchers for livestock lost to wolves from 1996-1999.

« Livestock predation by wolves since reintroduction: 100 sheep,
12 cattle

Current Management
* See“Wolf Restoration” in Chapter 8.

Wolves are highly socia animals and live in packs. Most packs number 2 to 8 animals, with the
largest ever recorded being 36 (in areas of abundant wolves, about 25 percent of the packs will
have more than 8 members). The pack is ahighly evolved and complex social family, with leaders
(the aphamale and aphafemale) and subordinates, each having individual personality traits.
Packs generally command territory that is marked by urine scenting and defended against intrusion
by other wolves (individuals or packs). Wolves are carnivores and consume awide variety of prey,
large and small. However, the evolution of packs and their structure allows efficient hunting of
large prey while still competing with coyotes (and, to alesser extent, foxes) for smaller meals.

Male wolves generally average 95 to 100 pounds, measure 5 to 6-1/2 feet from nose to tail-tip
(tailsare 13 to 20 inches), and stand about 3 feet tall at the shoulder. Females are somewhat small-
er. The largest wolf on record was an Alaskan male which weighed 175 pounds. Pups are born
blind, deaf, furred, and weighing about a pound. While gray is the predominate color, wolves range
in color from white to buff to brown to reddish to gray to black.

Wolves ranged widely throughout North Americain pre-Columbian times. Worldwide, all
wolves, except the red wolf (Canis rufus) of the southeastern United States, are the same species.
Based upon certain observable differences, however, biologists differentiate wolvesinto sub-
species. Formerly, scientists recognized as many as 24 subspecies of wolves as native to the conti-
nent; current thought suggests that 5 is probably a more correct number.

39



Wolves

40

Early Management of Wolves

In the 1800s, westward expansion brought settlers and their livestock into direct contact with
native predator and prey species. Much of the wolves prey base was destroyed as agriculture
flourished. With its prey base removed, wolves began to prey on domestic stock, which resulted in
humans removing wolves from most of their historic range. (Other predators such as bears, moun-
tain lions, and coyotes were also killed to protect livestock and “more desirable” wildlife species,
such as deer and elk.) By the early 1900s, wolves had been eliminated from the 48 states (except
for northern Minnesota and Michigan’s Isle Royale), even in places where there was no livestock,
like Yelowstone.

Today, it isdifficult for many to understand why early park managers would have participated in
the extermination of wolves. After all, the Organic Act (1872) stated that the Secretary of the
Interior “shall provide against the wanton destruction of the fish and game found within said Park.
..." But, thiswas an era before people, including many biologists, understood the concepts of
ecosystem and the interconnectedness of species. At the time, the wolves habit of killing prey
species was considered “wanton destruction” of the game, and those who poisoned every carcass
they passed in the backcountry (loading strychnine into carcasses was the easiest way to kill
wolves) did so believing they were supporting the Organic Act.

Restoration

The last wolves were killed in Y ellowstone in 1923. Within two decades, biologists were aware
of the lack of foresight shown by that act. With an increasing understanding of the complex rela-
tionships that exist in nature, it was recognized that elimination of a species could upset a delicate
natural balance that had evolved through centuries. For example, while wolves will kill any large
animal they can bring down, the nature of predator-prey relationships means that wolves will kill
more of the very young, the very old, and the sick than of healthy, prime animals. Thus, wolves
will help keep a prey population fit. In the 1960s, National Park Service policy regarding human
management of Yellowstone's wildlife populations changed to a policy of alowing those popula-
tions to manage themselves. Many suggested at the time that for such regulation to succeed, the
wolf had to be a part of the picture.

Also in the 1960s, a national awareness of environmental issues and consegquences led to the
passage of many laws that were designed to correct the mistakes of the past and help prevent simi-
lar mistakesin the future. One such law was the Endangered Species Act. The U.S. Fish and
Wildlife Service isrequired by thislaw to restore endangered species that have been eliminated, if
possible. (National Park Service policy aso cals for restoration of native species where possible.)

The long, complex, and difficult process of wolf restoration began in earnest in the latter 1970s.
An extensive and lengthy research and public review process culminated in an environmental
impact statement being approved in 1994 that established guidelines for wolf recovery in three
areas of the Rocky Mountains, including the greater Y ellowstone ecosystem. It contained special
management rulesto aid the wolf recovery processin Y ellowstone while recognizing the impor-
tance of the livestock industry to the region’s economy.

The recovery process began when a small number of gray wolves were captured in western
Canada and transported to Y ellowstone and central 1daho in early 1995. In Y ellowstone, the wolves
were placed in large acclimation pens for a period of time to alow them to adjust to their new sur-
roundings before being set free. In January 1996 another shipment of wolves from Canada was
brought to Y ellowstone, acclimated, and then released.

The greater Y ellowstone ecosystem is now home to about 115 gray wolves. While the reintro-
duction has not been without problems, researchers consider the effort to date a great success. They
credit both the supreme adaptability of the wild wolves and the fact that the region contains some
of the best wolf habitat in the world. The goal of Yellowstone's restoration project isto establish a
self-sustaining gray wolf population of 10 breeding pairs of wolvesin the greater Yellowstone
ecosystem.



Asof March 2000 . . . Black Bears

Number in Yellowstone -

» 500-600

Where to see
Tower and Mammoth areas.

History

» Along with grizzlies, used to be fed at dumps within the park.

« For years, black bears would be fed from vehicles.

* Both of these actions resulted in bearslosing fear of humans,
pursuing human food, which resulted in visitor injuries,
property damage, and having to destroy “ problem bears.”

Management Status

» 1960, black bear management program implemented, which
has reduced the number of bear-caused human injuries and
property damage; and has re-established black bearsin a
natural state.

* No research since the 1960s, but black bears have benefited
from management efforts aimed at recovering the grizzly bear.

« Because they are not seen as often asin the past, many visitors
believe the population of black bears has declined. However,
bear sighting reports suggest that black bear numbers are good.

The smallest and most widely distributed bear in North Americaisthe black bear, Ursus ameri -
canus, which was once abundant in most wooded and mountain areas of the continent. Today the
animal is not as numerous as it used to be, especialy in the East and Midwest.

The “black” in the name refersto atype of bear rather than a color. The bluish glacier bear of
Alaska, the white Kermode's bear of coastal British Columbia, and many bears ranging from black
to brown, cinnamon, and blonde are al black bears. In Y ellowstone, about 50 percent of black
bears are black, with others mostly brown and cinnamon. Black bears stand about 3 feet high at the
shoulder. Boars (males) weigh about 210 to 315 pounds, sows (females) 135 to 160 pounds; an
exceptional male can weigh 500 pounds. Life expectancy is about 15 to 20 yearsin the wild. Black
bears have fair eyesight and an exceptional sense of smell.

Bears are omnivorous—that is, they eat almost anything, including grass, berries, fruits, tree
bark, roots, bird eggs, nuts, insects, fish, and carrion. Their short, curved claws enable them to
climb trees with great agility, but do not allow them to dig for roots or ants aswell asagrizzly
bear can (grizzlies have longer, stronger claws).

Black bears are less aggressive than grizzly bears. When faced with athreat, they are more likely
to retreat up atree or flee outright and less likely to be aggressive as a response. However, “less
likely” meansjust that as any bear, particularly afemale with cubs, may attack when surprised at
close range. Always give bears awide berth.

During fall and early winter, bears become fat and sleek. They look for a cave or den where they
hibernate until spring. There is some discussion among scientists as to what constitutes true hiber-
nation. Some animals experience an extreme drop in metabolism with a cooling of body tempera-
ture and near stoppage of respiration and circulation. Bears undergo these changes but to aless
dramatic extent than some other species like marmots or ground squirrels. A bear can be easily
roused from its hibernation. Most scientists today consider bears to be true hibernators.
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For the better part of the year, males and females without cubs are solitary, living individualy on
home ranges of 6 to 124 square miles for males and 2 to 45 square miles for females. The excep-
tion is during the mating season, the height of which islate June to early July. Promiscuity is com-
mon, although pairs will occasionally stay together for the entire period. For both genders, the
usud first breeding seasonis at age 4 . After fertilization, the barely developed blastocyst (egg)
does not immediately implant in the uterus, a process called “delayed implantation.” If the bear is
healthy, when she dens for the winter, implantation and development will begin (if not, her body
will abort the blastocyst). Total gestation timeis 200 to 220 days, but only during the last half of
this period does fetal development take place.

Birth occursin mid-January; the female becomes semiconscious during delivery. Usually there
are two cubsin alitter, though there may be one or three; four are rare. The new cubs are blind,
toothless, and practically naked of hair. After delivery the mother continues to sleep for another
two months, during which time the cubs aternately suckle and sleep.

After emerging from the den, the cubs and their mother roam over her home territory. The ani-
mals have no regular den and sleep wherever they happen to be. In the fall, the cubs den with their
mother. During the next summer’s mating season, the mother is no longer interested in these cubs
and separates from them (they are about 16 months ol d).



As of March 2000. . . Grizzly Bear

Number in Yellowstone ]

» Estimated 350-400 bears

Where to see

* Grizzly bears are most commonly seen during the summer at
dawn and dusk in the Hayden Valley and the Antelope
Creek/Lamar Valley aress.

Food

» Elk calves, cutthroat trout, small rodents, ants, moths,
vegetation

Status

« Although grizzly bears once roamed from Mexico to the Arctic
Ocean, Y ellowstoneis one of only two mgjor areas south of
Canada still inhabited by grizzly bears.

e elnJduly, 1975, the grizzly bear was listed as a threatened
species under the authority of the Endangered Species Act
(ESA).

Current Management

« A recovery plan and conservation strategy have been produced.
See Chapter 8.

* See“Bear Management History” in this chapter, and related
articlesin Chapter 8.

Brown bears (Ursus arctos) crossed the Bering Land Bridge from Asia about 50,000 years ago
and spread into North America. The grizzly bear (Ursus arctos horribilis) is a subspecies of brown
bear that once roamed the mountains and prairies of the American West. Today, the grizzly bear
remainsin afew isolated locationsin the lower 48 states, including Yellowstone.

Grizzly bears are larger than black bears and can usually be distinguished by longer, curved
claws, humped shoulders, and a“dished-in” face. Their coats range in color from light brown to
nearly black. The name “grizzly” comes from the frequent presence of silver-tipped or “grizzled”
hairs on the animals coats. However, the coloration of black and grizzly bearsis so variable that it
aloneis not areliable means of telling the two bears apart. Particularly when bears are not fully
grown or when seen only briefly or at along distance, it can be difficult to correctly identify one
bear species from another.

In greater Y ellowstone, male grizzly bears average 400 to 600 pounds and females 250 to 350
poundsin size. An occasional male may exceed 800 pounds. Adults stand 3 to 4 at the hump when
standing on all four legs. They may rear up on their hind legs to more than 8 feet in height; stand-
ing up improves their opportunity to see and smell. Grizzlies have adapted to be fast sprinters—
running up to 45 miles per hour for short distances. Thereisarecord in the greater Yellowstone
areafor awild grizzly bear living to at least 28 years.

It iscommonly said that grizzly bears cannot climb trees. Thisis not strictly true, especialy
when the bears are small. As grizzliesincrease in size and as their claws grow longer, it becomes
more difficult for them to climb. Stories that bears cannot swim or run downhill are also persist-
ent—and incorrect.

Bears are generally solitary, although they may tolerate other bears being nearby when food is
not alimiting resource. Mating season occurs from mid-May to mid-July, and bears may mate with
multiple partners during a single season. Females do not breed until at least age 4 or 5. Bears expe-
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rience “delayed implantation,” meaning that the embryos do not begin to develop until late
November or December. This appearsto be a strategy allowing the mother bear to save up energy
until entering her winter den, where the cubs are born in late January or February. Two or three
cubsis common, but several times in recent years observersin greater Y ellowstone have seen
females with litters of four cubs. Male bears take no part in raising cubs and in fact may pose a
threat to younger bears. Amother grizzly will usually keep her cubs with her for two winters fol-
lowing their birth, after which time she (or a prospective suitor) chases the 2 -year-old subadult
bears away so she can mate again.

The grizzly’ s need for spaceislarge. Their individual home range must contain food, water, and
cover throughout all seasons of the year. Although the size of home ranges varies grestly, research
shows that malesin greater Y ellowstone use from 520,392 to 1.3 million acres. Female ranges are
considerably smaller, from 133,681 to 343,716 acres. Female cubs frequently establish their home
range in the vicinity of their mother, but male cubs must disperse farther in search of ahome.

Grizzly bears are omnivorous. They can be effective predators, especially on such vulnerable
prey as elk calves and spawning cutthroat trout. They also scavenge meat when available, such as
from winter-killed carcasses of elk and bison or from road-killed wildlife. They eat small mammals
(such as pocket gophers) and insects (such as ants and army cutworm moths that summer on high-
elevation talus slopes). Amazingly, despite their small size, insects are important, high-protein
foods for grizzly bears. Grizzly bears have long, straight claws and alarge shoulder muscle mass,
which makes them quite efficient at digging for food itemsin the soil such asroots, bulbs, corms,
and tubers, as well as rodents and their caches. They eat awide variety of plants, including white-
bark pine nuts, berries, tubers, roots, sedges, and grasses. They eat glacier lilies and dandelions,
yampas and biscuitroots, horsetails and thistles. And, of course, they will eat human food and
garbage where they can get it; that is why managers have emphasized that keeping human foods
secure from bears increases the likelihood that humans and bears can peacefully co-exist in greater
Yellowstone.

Grizzlies have asocial hierarchy in which adult male bears dominate the best habitats and food
sources, generally followed by mature females with cubs, then by other single adult bears.
Subadult bears, those just learning to live on their own away from mother’ s protection, are the
lowest on the socia ladder and most likely to have to make aliving in poor-quality habitat or in
areas nearer roads and developments. Thus, young adult bears are most vulnerable to danger from
humans and other bears, often becoming “habituated”—an unacceptable tolerance for humans that
often resultsin abear being transferred, or ultimately removed, from the wild population.

Bears spend most of their time feeding, and this effort increases during “ hyperphagia,” the pre-
denning period in autumn. Bears enter their winter dens between mid-October and early December.
Dens are usually dug on steep slopes where deep snow will accumulate, providing an added layer
of insulation for the sleeping bear(s).



Feeding Bears

» Asearly as 1889, bears were gathering at night to feed on
garbage piles behind park hotels.

e Thefirst incidents of bears panhandling for food aong park
roads were reported in 1910.

¢ Thefirst confirmed bear fatality occurred in 1916.

Early Management

* 1n 1931, the park began keeping detailed records of bear-
inflicted human injuries, property damage, and bear control
actions.

e From 1931-1969, an average of 48 bear-inflicted human
injuries and 138 incidents of property damage occurred annu-
aly in Yellowstone.

Changes in Management

« 1n 1970, Y ellowstone implemented a new bear management
program with the objectives of restoring the grizzly and black
bear populations to subsistence on natural foods and reducing
the number of injuries and property damage.

« Regulations prohibiting the feeding of bears were strictly
enforced, as were regulations that required human food and
garbage be kept secured from bears.

« All garbage cansin the park were converted to a bear-proof
design, and garbage dumps within and adjacent to the park
were closed.

Current Status

¢ In 1975, the grizzly bear population in the Y ellowstone ecosys-
tem was listed as a Threatened Species under the authority of
the Endangered Species Act.

* Human injuries have decreased to an average of 1 injury per
year in the 1990s from 45 injuries per year in the 1960s.

* Property damage claims have decreased to an average of 7 per
year in the 1990s from 219 per year in the 1960s.

» Bearsthat must be killed or removed from the park have
decreased to an average of .2 black bear and .3 grizzly bear per
year in the 1990s from 33 black bears and 4 grizzlies per year
in the 1960s.

* Bear relocations from away from the frontcountry have
decreased to and average of .4 black bear and .9 grizzly bear
per year in the 1990s, from more than 100 black bears and 50
grizzlies per year in the 1960s.

 For more detailed information on current management, see
Chapter 8.

Bear Management History
-

Grizzlies have always been a part of the history of greater Y ellowstone. Native Americans hunted
bears and invoked their spiritsin ceremonies and dances. Early European explorersinto the region
noted seeing bears on the Great Plains and in the mountainous regions where they were hunting
and trapping. After Y ellowstone became anational park in 1872, increasing numbers of visitors
cameinto the region, and they developed an early interest in the area s wildlife—especialy the

bears.

Asearly as 1889, bears were gathering nightly at the first park hotels, feeding on garbage dis-
carded in open pits. Dumps as bear-viewing sites quickly became a primary tourist attraction, and
this situation continued for decades in Y ellowstone Nationa Park and in the surrounding towns of
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Bear Management

Gardiner, Cooke City, and West Y ellowstone, Montana. At the height of the bear-feeding era, hun-
dreds of people sat nightly in bleachers and watched as grizzly and black bears came to feed on
specialy built garbage platforms.

Despite the officia prohibition in 1902 against hand-feeding the bears, Y ellowstone National
Park became known as the place to see and interact up-close with the popular animals. Roadside
bears, often receiving handouts from enthusiastic park visitors, caused a common experience: “bear
jams’—atraffic jam resulting from the presence of one or more photogenic park bears, black or
grizzly, often with a park ranger standing by to direct traffic, answer questions, and even pose for
pictures.

As park visitation and the number of bear-human conflicts began to increase, park managers
became more concerned about the situation. By 1931, the park was keeping detailed records of
bear-caused human injuries, property damages, and subseguent nuisance bear control actions.
During the 29-year period from 1931 to 1969, an average of 48 people were injured by bears with-
in the park each year. In addition, bears caused an average of 98 incidents of property damage each
year. Asaresult, park personnel removed an average of 3 nuisance grizzly bears and 22 nuisance
black bears each year. The second known bear-caused fatality occurred during this period when an
unknown species of bear killed awoman in the Old Faithful campground in 1942. (The first bear-
caused human fatality within Y ellowstone occurred in 1916 when a grizzly bear killed awagon
teamster in aroadside camp. At the time, park managers considered this bear’ s behavior to be com-
pletely out of the ordinary.) After the 1942 fatality, Congress criticized the park for failing to solve
its bear problems.

In 1959 and continuing through 1971, a pioneering ecologica study of grizzly bears occurred in
Y ellowstone under the direction of Dr. John Craighead and his brother, Frank. Their research pro-
vided the first scientific data about grizzliesin greater Y ellowstone. From the time the park was
established through the 1950s, bear management had been somewhat informal, with little biologi-
cal understanding of the species. Most management efforts were directed at the bears that were
causing problems and not at the underlying causes leading to bear-human conflicts. Overly trouble-
some bears were simply removed as necessary. The Craigheads’ study as well as other studies el se-
where provided park managers with data about bears and their habitat requirements.

In 1960, a National Park Service bear management program was implemented. The program was
designed to reduce the number of bear-caused human injuries and property damages that occurred
within the park and to re-establish bearsin a natural state. The program included expanded efforts
to educate visitors about bear behavior and the proper way to store food, garbage, and other bear
attractants;, more prompt removal of garbage to reduce its availability to bears and the development
and use of bear-proof garbage cans; stricter enforcement of regulations that prohibited the feeding
of bears; and, the removal of potentially hazardous bears, habitual beggar bears, and those bears
that damaged property in search of food. These guidelines were directed primarily at the manage-
ment of black bears and were largely in response to public complaints of persona injury and prop-
erty damage caused by roadside and campground bears.

After 10 years of this bear management program, 332 nuisance black bears and 30 nuisance griz-
zly bears had been removed from the population. However the number of bear-caused human
injuries decreased only dightly, to an average of 45 each year. Consequently, in 1970, Yellowstone
initiated a new, more intensive bear management program with the objectives of restoring the griz-
zly bear and black bear populations to subsistence on natural forage and reducing bear-caused
injuriesto humans. As part of this management program, a controversial decision was made to
eliminate the unsanitary open-pit garbage dumps inside the park (eventually the garbage dumps
adjacent to the park in West Y éllowstone, Gardiner, and Cooke City, Montana, were also closed).
The long-term goa was to wean bears away from the unnatural concentrations of food and back to
anatural distribution and adiet of plant and animal foods available throughout the ecosystem.

The Craigheads objected to this plan and predicted that it would cause bears to range more wide-
ly, resulting in more bear-human conflicts and subsequent bear mortalities. Thisindeed occurred in
the short-term as the bears were forcibly weaned away from an easy food source that many of
them had come to rely on. During the first three years of the program, an average of 38 grizzly
bears and 23 black bears were trapped each year and trand ocated from roadsides and devel oped
areas to backcountry areas. In addition, an average of 12 grizzly bears and 6 black bears were



removed from the population each year. However, bear-caused human injuries decreased signifi-
cantly to an average of 10 each year. After 1972, the number of bear-human conflicts aswell asthe
number of bear management control actions declined significantly.

In 1983, the park implemented a new grizzly bear management program. The 1983 program was
similar to the 1970 program, but with greater emphasis on habitat protection in backcountry areas.
As part of the 1983 bear management plan, the park established “bear management areas’ where
recreational use was restricted in areas with seasonal concentrations of grizzly bears. The goals
behind these restrictions were to minimize bear-human interactions that might lead to habituation
of bears to people, to prevent human-caused displacement of bears from prime food sources, and to
decrease the risk of bear-caused human injury in areas with high levels of bear activity. This pro-
gram continues today.

Analysis of the data indicates that most bear-human conflicts before 1983 involved food-condi-
tioned bears aggressively seeking human foods. In contrast, from 1983 to 1993, most bear-human
conflictsinvolved habituated, but not food-conditioned, bears seeking natural foods within devel-
oped areas or along roadsides. Since 1983, bear-caused human injuries have declined to an average
of 1 per year, and the number of nuisance bears trand ocated has also declined (for grizzly bears to
2 per year and for black bearsto 1 per year). The number of incorrigible bears removed from the
population has also declined significantly from earlier periods. The long-term goal of forcing bears
to relearn how to be “natural bears’ appears to have been a success.

The Grizzly Is Listed as a Threatened Species

The grizzly bear in the lower 48 states was listed as “threatened” under the Endangered Species
Act in 1975. Although grizzlies originally ranged throughout western North America from the
Arctic Ocean to central Mexico, at the time of listing, the species was reduced to living in only
about 2 percent of its former range south of Canada. Five or six small populations were thought to
remain, totaling 800 to 1,000 bears. The southernmost—and most isolated—of those populations
wasin greater Y ellowstone, where some 250 to 300 grizzly bears were thought to have remained
by the mid-1970s.

The listing of the grizzly for protection under the Endangered Species Act resulted in cessation
of grizzly bear hunting, as well as the development of numerous plans and guidelines to protect the
remaining bears and their habitat within an identified recovery area. The Y ellowstone grizzly bear
recovery areais approximately 9,500 sguare milesin size and includes al of Y ellowstone National
Park and the John D. Rockefeller, Jr. Memorial Parkway aswell as significant portions of Grand
Teton National Park and the Bridger-Teton, Shoshone, Gallatin, Targhee, Custer, and Beaverhead
national forests. It also includes Bureau of Land Management lands and state and private landsin
Idaho, Montana, and Wyoming.

Research and management of grizzliesin greater Y ellowstone intensified after the 1975 estab-
lishment of the Interagency Grizzly Bear Study Team (IGBST). The team, in cooperation with
state wildlife managers in Idaho, Montana, and Wyoming, have monitored bears, estimated the
number and trend of the population, and enhanced our understanding of grizzly bear food habits
and behavior in relation to humans and to other wildlife species. Because of the IGBST and the
earlier Craighead studies, grester Y ellowstone managers have amassed the longest continuous data-
base for any grizzly bear population in the lower 48 states.

In 1983, the Interagency Grizzly Bear Committee (IGBC) was created in order to increase the
communication and cooperative efforts among managers of grizzly bearsin al recovery aress. The
IGBC includes the heads of state wildlife management agencies, regional national park and forest
managers, and representatives of the U.S. Fish and Wildlife Service, which has primary responsi-
bility for implementing the Endangered Species Act. Twice each year, these managers have met to
discuss common challenges related to grizzly bear recovery. They have supervised the implementa-
tion of public education programs, sanitation initiatives, and research studies to benefit the grizzly
bear populationsin Y ellowstone and the other recovery areasin the lower 48 states.

Scientists and managers believe that despite the continuing growth in human use of greater
Y ellowstone, the grizzly population has been stable to dlightly increasing since 1986. Indications
are that bears are reproducing well and raising cubsin nearly all portions of the recovery area. The
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rate of cubs surviving to adulthood is high (about 33 percent), and the average litter size has
increased from 1.9 observed in the mid-1970s to 2.15 in the mid-1990s. More and more frequently,
bears have been seen well outside Y ellowstone National Park, south into Wyoming's Wind River
Range, north throughout the Gallatin Range, and east of the Absarokas onto the plains. By tracking
radio-collared bears, we know that these are not “park bears’ leaving Y ellowstone for places
beyond, but previously unmarked bears and offspring dispersing into new and vacant but suitable
habitats. In 1996, scientists estimated with 90 percent confidence that the Y ellowstone grizzly pop-
ulation was between 280 and 610 bears. While many people may wish for a more precise estimate,
it is not possible to count wide-ranging and fairly solitary animals like bears with any degree of
accuracy.



Asof March 2000 . . . Bison

Number in Yellowstone ]

* 2,200-2,500 estimated

* Three primary herds: the Mary Mountain herd that migrates
between Hayden Valley and Fountain Flats, the Northern herd
in Lamar Valley, and the Pelican herd in Pelican Valley.

Where to see

Hayden and Lamar valleys year-round; plus Firehole Valley and
thermal areasin winter.

History

¢ Yelowstoneisthe only place in the lower 48 states to have a
continuoudly free-ranging bison population since prehistoric
times.

. In the 1800s, market hunting, sport hunting, and aU.S. Army

campaign nearly resulted in the extinction of the American

bison.

By 1902, poachers reduced Yellowstone's small herd to about

two dozen animals. The U.S. Army, who administered

Y ellowstone at that time, protected these bison from further

poaching.

« Bison from private herds augmented the native herd.

« For decades, bison were intensively managed due to belief that
they, along with elk and pronghorn, were overgrazing the park.

By 1968, manipulative management (including herd reduc-
tions) of bison ceased and natural ecological processes began.
In 1994, the population reached its peak at 4,200 animals.

Current Issues
» See Chapter 8 for articles on management & brucellosis.

More than 60 million bison (Bison bison) may have roamed North Americain the 1800s. Their
historic range spread from the Pacific to the Appalachians. They were once found in what is now
western New Y ork, Pennsylvania, and Virginia, but, as a result of over hunting, they disappeared
from east of the Mississippi by 1832.

While bison were found throughout the country, their main habitat was the Great Plains. For mil-
lennia bison had roamed there in herds that often numbered three to five million animals. Plains
tribes devel oped a culture that depended on bison. Almost al parts of the bison provided some-
thing for the Native American’s way of life—food, tools, shelter, or clothing. No part of the animal
was wasted; even the dung was burned for fuel. Hunting bison required skill and cooperation as
the animals were herded/chased into traps or run over cliffs. The acquisition of the horse from the
Spanish in the 1600s fundamentally changed many tribes way of life as bison could now be hunt-
ed more easily, and many tribes prospered.

But Euro-American settlers moving west changed the balance. Starting about 1855, bison were
hunted by the new settlersin large numbers for their hides and tongues, the | atter considered a deli-
cacy. About the time Y ellowstone was established as a national park in 1872, superior methods for
processing bison leather were developed by a New Y ork tanner. Shortly thereafter, huge orders for
hides from the eastern states and Europe resulted in hide hunters flocking to the plains by the thou-
sands. By 1885, only isolated herds of bison were left, mostly captive animals on ranches.
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Y ellowstone is the only place in the lower 48 states where a popul ation of wild bison persisted.
Primarily because of poaching, Y ellowstone bison numbers declined significantly. The poaching of
these last bison was interrupted by the U.S. Army. The near loss of bison in the wild resulted in a
large public outcry and the swift passage of the Lacey Act, which prohibits hunting in national
parks. The story of the near extinction of bison in the U.S. and their protectionin Y ellowstoneis
one of the great triumphs of the American conservation movement.

In 1902, fearing the demise of the wild herd (only 23 were counted), the U.S. Army brought 21
bison from ranches to Y ellowstone, and the Buffalo Ranch in Lamar Valley was constructed where
these bison were managed as on aranch. During the next several decades, these bison and the
park’s remaining wild ones flourished. For many years it was believed that Yellowstone's bison
were not the plains bison but a different subspecies known as the mountain bison. However, biolo-
gists now believe that there is no distinction between these two types of bison. The dlight differ-
ences in appearance of Y ellowstone bison, the larger size and hump, are likely an adaptation to the
deep snows and harsh environment of the high mountain plateau.

When domestic bison were brought to Y ellowstone and actively managed at the Lamar Buffalo
Ranch, the goal was to increase the herd size. National Park Service policy began to shift in the
1930s to the preservation of bison in amore natura state with less artificial manipulation.
Consequently, the fences at the Buffalo Ranch were removed, and the ranched bison were allowed
to intermingle with the native bison; however, bison were still periodicaly culled until the late
1960s. Culling was based on carrying-capacity studies conducted from a range management per-
spective, which suggested a maximum population that Yellowstone's northern range could sustain.
Bison were rounded up or hay-baited in the Lamar Valley, and numbers were controlled by regular
reductions (this was also done with elk). In 1966, NPS management policy changed to one of
allowing natural regulation management to occur to the maximum extent possible. Since artificia
regulation of numbers was stopped in the 1960s, the bison population has risen steadily, reaching
about 4,200 animals in 1994. Today, there are between 2,200 and 2,500 bison in Y ellowstone.

As members of the cattle family, the bison is the largest land mammal in North America. Large
bulls commonly weigh up to 2,000 pounds and cows about 1,000 pounds. Both sexes have horns,
those of the cow being dightly more curved and slender than the bull’s. The bison’s pelt is thicker
on the forward part of its body, especialy in winter. Bulls are more massive in appearance toward
the front of their bodies than cows, and more bearded. Bison are sexually mature at age 3 and fully
mature at age 8. Life span averages 12 to 15 years, but occasiona individuals live aslong as 40
years. For their size, bison are remarkably agile and quick, capable of speedsin excess of 30 mph.
111 tempered overall, their docile appearance resultsin several injuriesto park visitors each sum-
mer, for bison will often gore those who approach them closely. Grasses and, especialy, sedges are
their chief food, accounting for about 96 percent of their diet. During winter, bison use their mas-
sive head to plow snow side to side as they forage.

Overall, large herds of bison will be composed of cows, calves, and perhaps 1/4 to /3 bulls.
Most bulls, however, spend the majority of the year by themselves or in small groups. Breeding
(the“rut”) occursin late July and August. Furious fighting for cows precedes the actual mating;
injuries are common but fatalities rare. After a gestation period of 9 to 9-1/2 months, single red-
dish-brown calves are born in late April and May. Calves can keep up with the herds about 2-3
days after birth, and predation of calves by bears and mountain lions has been almost non-existent;
the extent to which wolves will prey on bison calvesis not yet known. Calves nurse through most
of their first year. Because of this, yearlings facing their second winter have alower survival rate
than calvesfacing their first winter.

Adult bison have had no large predators for many decades, although the restoration of wolvesin
Y ellowstone is changing that. Many insects prey upon the bison, and bison will rub against trees,
rocks, or in dirt wallows in an attempt to rid themselves of insect pests. Sometimes birds (most
notably the brown-headed cowbird) “ride” abison in order to feed on insectsin its coat. While not
subject to much predation, as carrion the bison is an important source of food for scavenger species
(in winter) and bearsjust out of their densin spring.

For information on bison management, brucellosis, and the EI'S, see Chapter 8.



As of March 2000 . . . Elk

Number in Yellowstone

e Summer: Approximately 35,000 elk in seven different herds
Winter: Approximately 10,000-20,000 that winter here

e Two mgjor herds:

Northern Range: 11,000-14,000 animalsin winter
Firehole-Madison: 650-850 animals, year round.

Where to see

Summer: Gibbon Meadows, Elk Park, and Lamar Valley
Autumn, during “rut” or mating season: Mammoth Hot Springs
Winter: migrate south to the Jackson Hole Elk Refugein

Jackson, Wyoming, or north around Gardiner, Montana. A few
winter in thermal aress.

Management
¢ Seethe article on the Northern Range in Chapter 8.

Elk (Cervus elaphus) are the most abundant large mammal found in Y ellowstone. Euro-
American settlers used the word “elk” to describe the animal, however, thisis the word used in
Europe for moose (causing great confusion for European visitors). The Shawnee word “wapiti,”
which means “white-rumped deer,” is another name for elk. The North American elk is considered
the same species as the red deer of Europe, with which it can interbreed and produce fertile off-

spring.

Elk are grazers and prefer grasses. An average, mature bull elk weighs about 700 pounds and is
about 5 feet tall at the shoulder. Cows weigh about 550 pounds and are slightly shorter. Calves are
usually 30 to 40 pounds at birth (most are born around June 1st). Calves are born light brown with
white spots and have little scent, providing them with good camouflage from predators. While they
can walk within an hour of birth, they spend much of their first week to ten days bedded down
between nursings. The first year is adifficult one for elk calves. Summer losses due to predators
average 1/3—and can exceed 1/2—of the calf population. Elk calves are food for black and grizzly
bears, wolves, coyotes, mountain lions, and golden eagles. Elk that reach maturity commonly live
about 12 to 15 years; rareindividuals may live to 25 years.

The mating season (rut) generally occurs around early September to mid-October. At thistime,
elk gather in mixed herds—Iots of females and cows, with afew bulls nearby. The bulls bugle to
announce their fitness and availability to females and to warn and challenge other bulls. When
answered, bulls move toward one another and engage in battle for possession of the cows. The bat-
tleinvolves a crashing together of antlers accompanied by intense pushing and wrestling for domi-
nance. While loud and extremely strenuous, only rarely does any serious injury befall a participant.
The weaker bull ultimately gives up and wanders off. The end of the rut coincides with the coming
of cold weather and the migration to wintering grounds.

Yellowstone's elk live in an environment characterized by long winters that range in severity of
temperature and snowfall. Climate is the most important factor affecting the size and distribution
of elk herds here. While nearly the entire park provides summer habitat for approximately 35,000
ek (in 7 herds), winter snowfalls force elk and other ungulates to leave most of the park. The num-
ber of elk that winter in the park averages between 10,000 to 20,000.

The northern, lower-elevation portion of Y ellowstone, where temperatures are more moderate
and snowfall less than in the park interior, can support large numbers of wintering elk. In fact, the
northern Y ellowstone herd is the largest herd of elk in the United States. The herd wintersin the
areaof the Lamar and Y ellowstone river valleys from Soda Butte to Gardiner, Montana.
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Only one herd lives both winter and summer in the interior of the park in the valleys of the
Madison and Firehole rivers. The Madison-Firehole elk herd has been the focus of aresearch study
since November 1991. This herd numbers from 650 to 850 animals. The population appears to be
naturally regulated to a degree not found in other, human-hunted elk herds. Researchers are exam-
ining the effects of environmental variability on ungulate reproduction and survival. This herd has
both high survival and high reproduction rates. Information gained in this study will be useful in
comparing unhunted and hunted elk populations.

These same researchers have also examined elk use of areas burned in the wildfires of 1988.
Observationsindicate that elk made extensive use of burned trees; tests showed that fires altered
the chemical composition of lodgepole pine bark, making it more digestible and of higher protein
content than live bark. While the burned bark was not the highest quality forage for elk, it is com-
parable to other low-quality browse species. The researchers speculate that elk select burned bark
because it is readily available above the snow cover in winter.

Other findings show that high quality forages growing throughout the winter in association with
thermal features are apparently significantly lower in digestibility than expected. Also, arsenic
from geothermal water accumulates in aquatic plants growing in the Firehole River. Although
arsenic is extremely toxic, radio-collared elk commonly feed on the aquatic plants throughout the
winter, with no apparent ill effects.

Horns vs. Antlers

Antlers, found on members of the deer family, grow as an extension of the animal’s skull. They
are true bone, are asingle structure, and, generally, are found only on males. Horns, found on
pronghorn, bighorn sheep, and bison, aswell as on cattle, are atwo-part structure. An interior por-
tion of bone (also an extension of the skull) is covered by an exterior sheath grown by specialized
hair follicles (similar to human fingernails). Antlers are shed and regrown yearly while horns are
never shed and continue to grow throughout an animal’s life. However, one exception is the prong-
horn, which sheds and regrows its horn sheath each year.

Antler growth istriggered in spring by a combination of two factors: a depression of testosterone
levels and alengthening photoperiod. The first result of this change is the casting or shedding of
the previous year’s “rack.” New growth begins shortly thereafter. Growing antlers are covered with
athick, fuzzy coating of skin (the blood vessels of which are depositing the bone that makes up the
antler) commonly referred to as “velvet.” Usually around early August, further hormonal changes
signal the end of growth, and the animal begins scraping the velvet off, polishing and sharpening
the antlersin the process.

The growing period is shortest for yearlings (about 90 days) and longest for healthy, mature indi-
viduals (about 140 days). Roughly 70 percent of the antler growth takes place in the last half of the
period, when the antlers of a mature elk will grow 2/3 of an inch each day. A typical healthy bull
will have antlers 55 to 60 inches in length with a spread of just under six feet and aweight of
about 30 pounds.

An average, mature, healthy bull elk will bear antlers that are symmetrical, each with six tines.
There is great variation among individuals, of course, including asymmetry, maformations, and
occasional racks on females. The mature bull is usually referred to asa“six-point” or a“six by
six.” The latter style of reference refersto left antler points by right antler points and is convenient
especially when referring to elk with asymmetric antlers.

Bull elk begin growing their first set of antlers when they are (about) one year old. Commonly,
these antlers will consist of simple spikes ranging in length from 10 to 20 inches and occasionally
forked at their tips. The second set of antlers will usually possess four to five points, although the
antlers themselves will be quite slender compared to an older bull’s. The third set will aso be four
to five points (on average), and will begin to approach the thickness and breadth of a more mature
bull. The fourth set and beyond will typically bear the six-point configuration, although they will
continue to thicken and lengthen each year. As a percentage of the animal’ s body weight, the finest
antlers produced are the 11th or 12th set. After thistime, as the animal approaches senility, antler
mass and size will begin to diminish.



Elk retain their antlers through the winter. When antlered, bulls usually settle disputes by
wrestling with their antlers. When antlerless, they use their front hooves (as cows do), whichis
more likely to result in injury to one of the combatants. Because elk spend the winter in herds with
other bulls or with gender-mixed herds, retention of antlers means fewer injuries sustained overall.
Also, bullswith large antlers that are retained longer are at the top of elk social structure, allowing
them preferential access to feeding sites. Moose and deer are not as gregarious an animal as elk.
Retaining antlers during the winter is costly from an energy standpoint, and moose and deer do not
usually carry their antlers very long after their rutting season.

With the rut behind them, testosterone levelsin bull elk drop during the winter. When they have
reached a certain low level and combined with the lengthening day, the antlers are shed in prepara-
tion for growing new ones. While there is variation, most bulls drop their antlers between mid-
February to late March. Bullsthat frequent mixed herds for the winter will usually drop their
antlers about 10 days later than those in “bachelor clubs,” while aged bulls often drop theirs earlier
than those in their prime.
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] Number in Yellowstone
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» 300-500

Where to see

* Look in riparian areas around Y ellowstone Lake and along the
Madison, Gallatin, Snake, and upper Y ellowstonerivers.

Other Info

« Population of moose on the northern range has decreased since
1960s.

« Onefactor may be burning of winter spruce-fir habitat in 1988.

« Other factors may be competitive exclusion by elk, the loss of
old growth forests, and mortality from hunting outside the
park.

Moose (Alces alces shirasi), the largest member of the deer family, were reportedly very rarein
northwest Wyoming when Y ellowstone National Park was established in 1872. Subsequent protec-
tion from hunting and wolf control programs may have contributed to increased numbers, but sup-
pression of forest fires probably was the most important factor as moose are dependent on mature
fir forests for winter survival. By the 1970s, an estimated 1,000 moose inhabited the park.

Like most deer family members, bull moose are antlered and the cows are not. The antlers are
flat and palmate (shaped like a hand). Bulls average about 900 pounds, the largest can be as much
as 1,400 pounds. Cows average about 675 pounds. Moose are a chocolate brown, often with tan
legs and muzzle, and possess awaggle or bell, a 6- to 10-inch growth of skin and hair that hangs
from the throat. Its purpose or function is unknown. The moose is an excellent swimmer and is as
likely to cross alake aswalk around it. Moose mature at about 2 to 3 years of age; the average life
span for moose is 18 to 20 years. Despiteits size, amoose can slip through the woods without a
sound. Moose, especialy cows with calves, are unpredictable and often belligerent.

Moose are well known for feeding while standing in water, where they seek aguatic plants like
water lilies, duckweed, and burweed. But the principle staple of the moose diet are the leaves and
twigs of the willow, followed by other woody browse species such as balsam, birch, maple, and
mountain ash. An adult moose consumes at least 40 to 50 pounds of browse per day.

On-going research with radio-collared moose has revealed some interesting insights into moose
migration in winter. Some moose that summer in the park migrate to lower elevations west and
south of Y ellowstone in winter where willow remains exposed above the snow. But many moose
move to higher elevations (to as high as 8,500 feet) to winter in mature stands of subalpine fir and
Douglas-fir. They browse amost exclusively on the twigs and needles of these conifers. In thick fir
stands, much of the snow builds up on the branches of the trees, meaning there is less snow on the
ground beneath the trees, which facilitates easier movement for the moose.

Moose are solitary creatures for most of the year, except during the rut, which lasts from mid-
September until the end of November. Both genders are vocd at thistime: the cows may be heard
bellowing in search of amate, and bulls challenge one another with low grunts before clashing
with their antlers. Abull moose on the offensive tries to knock its opponent sideways. If such a
move is successful, the challenger follows through with another thrust of its antlers. Such athrust
may puncture the ribs and drive one of the several short prongs on the outer edges of the antlers
into avital organ. Normally before such a thing happens, however, the weaker animal gives up.
The victor stays for aweek to ten days with the cow that it has won before going on to do battle



In December, shortly after the rut is finished, bulls will shed their antlers. This conserves energy,
thereby promoting easier winter survival. Cows are pregnant through the winter; gestationis7to 7
months. In early May, the cow will drive off any previous year's offspring that may have wintered
with her and seek out a thicket to drop her new calf. A cow’sfirst-born isasingle caf; thereafter
twins are often born, with triplets ararity.

again for another cow.

Calves are born covered with hair and with their eyes open. The muzzle is black and there are
dark spots over each eye. Acalf walks afew hours after birth and stays close to its mother. It is
often the prey of bears or wolves and less frequently of mountain lions, coyotes, or wolverines. An
adult moose can usually outrun these predators or trample them to death.

During the summer, the bulls grow new antlers to replace those shed in December. In April or
May small bumps on each side of the forehead start to swell, then enlarge until they are knobs cov-
ered with a black fuzz and fed by blood which flows through a network of veins. Finally the knobs
changeinto antlers: spikes 6 to 8 inches long for ayearling; afork-horn for atwo-year old; and
narrow palmate antlers with 3 or 4 irregular points for athree-year old. By August antlers are fully
developed. Asabull rubs and polishes his antlers on small trees without low branches the antlers
become hard and brown. When a bull reaches maturity at 12 to 15 years, the antlers may be as
wide as 5 feet from tip to tip. Beyond maturity, the antlers and bell of a bull moose become small-
er.

Recent research on the northern range indicates that the moose calf crop has been declining since
the fires of 1988. During that summer there was also high predation of moose by grizzly bearsin
small patches of surviving timber. The winter following the fires many old moose died, probably
as acombined result of the loss of good moose forage and a harsh winter. Unlike moose habitat
elsewhere, northern Y ellowstone does not have woody browse species that will comein quickly
after afire and extend above the snowpack to provide winter food. Therefore, the overall short-
term effect of the fires was probably detrimental to moose populations, which continue to be moni-
tored. Moose are more commonly observed in the park’ s southwestern corner and in the Soda
Butte Creek, Pelican Creek, Lewis River, and Gallatin River drainages.
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Pronghorn

Asof March 2000. ..

Where to see

* Summer: Lamar Valley.

Spring, Fall, Winter: near the North Entrance near Gardiner,
Montana

History

* Prior to European-American settlement of the West, pronghorn
population estimated to be 35 million.

* Prior to the 19th century, pronghorn abundant in river valleys
radiating from Yellowstone.

¢ Settlement and hunting in 19th century reduced their numbers.

« Park management also culled pronghorn during the first have
of the 20th century due to overgrazing concerns.

* By 1967, fewer than 200 pronghorn were counted.

Research Concerns

¢ 1991, 594 counted; decline may be due to predations, in-breed-
ing depression, and loss of winter range.

 Research began in 1998 to study mortality of this small popu-
lation, which contains more genetic diversity than any other
North American herd studied. Biologists believe that isthe
herd drops below 200 animals, it will be in jeopardy of extinc-
tion.

The North American pronghorn (Antilocapra americana) is not a true antelope (like gazelles),
which are found in Africa and southeast Asia. The pronghorn is the only surviving member of a
group of animals that evolved in North America during the past 20 million years. Use of the term
“antelope”’ seems to have originated when the first written description of the animal was made dur-
ing the 1803-1805 Lewis and Clark Expedition. Clark wrote, “He is more like the Antilope or
Gazella of Africathan any other species of Goat [sic].”

The pronghorn has true horns, similar to those of bison and bighorn sheep. The horns are made
of modified, fused hair that grows over permanent bony cores, but they differ from those of other
horned animalsin two major ways. First, the sheaths are shed and regrown every year; second,
they are the only horns which have afork (the prong) in them. (Anumber of other horned mam-
mals occasionally shed their horns, but not annually.) Adult males (bucks) typically have 10- to 16-
inch horns, which are curved at the tips. About 70 percent of the females (does) also have horns,
but they are considerably smaller than those of males, averaging 1 to 2 inches long. The males usu-
ally shed the horny sheaths in November or December and begin growing the next year's set in
February or March. The new horns grow for 9 to 10 months, reaching their maximum devel opment
in August or September. Females are quite variable as to when their unbranched horns are shed and
regrown.

Even without their unusual horns, pronghorns are easy to distinguish from al other North
American hoofed animals. Their deer-like bodies are reddish-tan on the back and white under-
nesth, and they have alarge white rump patch. They have very large and protruding eyes, which
provide the animal with an extraordinarily large field of vision. Males have a black cheek patch,
which is absent in the females. Pronghorns usually measure about 45 to 55 inches from the nose



tip to tail and are 35 to 40 inches tall at the shoulder. Maes weigh about 100 to 125 pounds, and
females weigh around 90 to 110 pounds.

During winter, pronghorns form herds that may contain dozens, or even hundreds, of animals of
both sexes and all age classes. When spring arrives these congregations split into smaller bands of
females, bachelor groups of males between 1 and 5 years old, and solitary older males. Y earling or
older females that bred the previous fall commonly deliver aset of twinsin May or June. The new-
born kids are a uniform grayish-brown color and weigh between 6 and 9 pounds. They are able to
walk within 30 minutes of birth and are capable of outrunning a human in a couple of days. The
young normally stay hidden in the vegetation while the mother grazes close by. After the kids turn
three weeks old they begin following the females during daily foraging. At thistime severa
females and their youngsters join together in nursery herds along with yearling females.

Most likely, pronghorns form groups for increased protection against predators. Whenever one
individual detects danger it flares its white rump patch, signaling the others to flee. The pronghorn
iswell adapted for outrunning its enemies, having an oversized windpipe and heart that alow large
amounts of oxygen and blood to be carried to its unusualy large lungs. Pronghorn can sustain
sprints of 45 to 50 mph. Such speed, together with a keen visua “advance warning system,” make
the adults difficult prey for any natural predator. Kids, however, are taken fairly often by coyotes,
bobcats, and golden eagles. If adults are weakened by severe winter weather, they too will fall prey
to these predators as well as to free-ranging dogs.

While the pronghorn’s speed frustrates most predators, running is no match for atight fence.
Pronghorns can jump over fences, but most are reluctant to do so. Instead, they would rather crawl
under or through the barrier. Fences made of woven wire or four to five tight strands of barbed
wire often will corral pronghorns and enable predators to capture them—especialy if the antel ope
is slowed by deep snow. Also, such abstacles prevent pronghorns from moving readily to new food
supplies or from migrating to sheltered areas during severe winters.

The pronghorn breeding season, or “rut,” commences in mid-September and extends through
early October. During the rut the older males defend territories in areas having the best food sup-
plies. They warn any intruding males with loud snorts and wheezing coughs. If this behavior does
not scare off the opponent, a fight may erupt. The contenders slowly approach one another until the
horns meet, which is followed by vigorous twisting and shoving. Eventually, the weaker individual
will retreat. Although the fights may be bloody, fatalities are rare. Males reigning over the choicest
territories may attract the largest number of female visitors and, thus, do most of the breeding.

A pronghorn’s day is divided between feeding, resting, and ruminating (“chewing its cud”), and
includes trips to water holes if forageis very dry. The most important foods throughout the year
are various shrubs like sagebrush and rabbitbrush; these shrubs become critical during winter when
lower-growing plants are covered by snow. Succulent forbs are consumed during spring and sum-
mer. Pronghorns may actually benefit some rangelands by eating vegetation that is poisonous or
unpalatable to livestock. They seem to relish plants like locoweed, lupine, and poisonvetch. It is
thought that the pronghorn’ s very large liver (proportionately, almost twice the size of a domestic
sheep’sliver) is used to remove forage toxins, including selenium and various akal oids, from the
blood stream. Grasses appear to be the least-used food item, but may be eaten during early spring
when the young and tender shoots are of high nutritional value.

uioybuo.d - sy PIIM e

During summer, nursery and bachelor herds may forage within home ranges of 1,000 to 3,000
acres while solitary males roam smaller territories (60 to 1,000 acresin size). In winter, home
ranges are generally smaller. Pronghorns, including somein Y ellowstone, also may migrate many
miles between different winter and summer ranges, allowing them to more fully utilize forage
within broad geographic areas.

During the early part of the nineteenth century, pronghorns ranked second only to bison in num-
bers, with an estimated 35 million throughout the West. The herds were soon decimated by conver-
sion of rangeland to cropland, professional hunters who sold the meat, and ranchers who erro-
neously believed that pronghorns were competing with livestock for forage. By the 1920s, it was
estimated that only 15,000 to 20,000 individuals were left on the entire continent. Today, due to
transplant programs and careful management, pronghorns again roam the sagebrush prairiesin
herds totaling nearly one-half million animals.
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Between 200 and 250 pronghorns livein Y ellowstone National Park and adjoining lands. The
best places to see them year-round are the grassy flats just south of Gardiner, Montana, and the
area east of the park’ s horse corrals, 3 miles north of Gardiner along the county gravel road. In
summer, pronghorns may be seen in Lamar Valley south of the Lamar Ranger Station. Historically,
pronghorn migrated to the Hayden Valley during summers, but since the 1940s pronghorn are
rarely seen in the park’ sinterior.

There has been some concern that large declines in pronghorn numbersin the park, especialy
between the 1960s and 1980s, were caused by poor (overgrazed) range conditions. In 1991, park
researchers began collaring pronghorn kids to monitor their movements and survival. Nearly al
collared pronghorn kids were apparently killed by coyotes. The average kid life spanin 1991 was
about 35 days. This mortality rate closely followed the declinein total kid numbers measured dur-
ing weekly surveys of the entire park. At least from this small sample, it appeared that natural pre-
dation, not range conditions, caused the loss of most the annual kid crop. Pronghorn population
numbers have continued to decline, and in late 1998 another study was initiated to determine what
the fawn productivity and mortality rates are.

Thereis also concern that the park’ s antelope herd istoo small and too isolated to ensure its via-
bility. In the winter of 1995-96, the park initiated weekly winter surveys of pronghorn between
Mammoth and Cinnabar Mountain (north of Gardiner, Montana) in order to help track thetrend in
the pronghorn herd and its relationship, if any, to bison management-related activities near
Stephens Creek. There was no bison control activity in the areain 1995-96. During 1996-97, sig-
nificant bison management operations occurred, and preliminary data suggest that increased human
activity may influence pronghorn distribution on their winter range.



As of March 2000. . . Bighorn Sheep

Number in Yellowstone ]

» 150-225

» Summer: slopes of Mount Washburn, along Dunraven Pass.
Year-round: Gardner Canyon, between Mammoth and the
North Entrance.

Management

* Bighornsin Gardner Canyon exhibit some habituation to
humans. Be aert to them along the road.

* Researchers from Montana State University are studying
bighorn sheep habitat use and the effect of human activity
along the Gardner—Mammoth corridor. About 65% of all sheep
observationsin this winter range were atop McMinn Bench,
which has been proposed as an aternate route for the road.
Moving the road to this location would affect at least 2 ewe
groups and 2—3 ram groups.

« Early accounts that reported large numbers of bighorn sheep in
Y ellowstone have led to the speculation that they were more
numerous before the park was established.

 The northern range population has not recovered to levels
recorded before a Chlamydia (pinkeye) epidemic that broke
out in the winter of 1982, resulting in the loss of about 60% of
the herd. Since no sign of the disease is currently present, other
factors are believed to be limiting the bighorn sheep popula-
tion, such as over-hunting outside the park, introduction of
other domestic livestock diseases, and difficulty in re-coloniz-
ing previous habitats.

« Thecliffsin the Gardner Canyon, between Mammoth Hot
Springs and the park's north entrance, are closed to human
entry to protect the sheep, which use these cliffs for shelter,
security, water, and minerals.

Bighorn sheep (Ovis canadensis) once numbered in the millions in the western United States.
But, by 1900, bighorn numbers were reduced to a few hundred due to intense market hunting. The
bighorn was the principal food of the “ Sheepeaters,” a band of the Shoshone tribe who lived year-
round in Y ellowstone until 1880. The Sheepeaters also made their bows from sheep horns.

In 1897 naturalist Ernest T. Seton spent several months roaming the upper ranges of Yellowstone
National Park and did not see any sheep, although about 100 to 150 were estimated to be present.
Later, in 1912, Seton reported that despite a disease (scab) contracted from domestic sheep,
bighornsin the park had increased to more than 200, and travelers could find them with fair cer-
tainty by devoting afew days to searching around Mt. Everts or Mt. Washburn. In the winter of
1981-82, an outbreak of pinkeye occurred among bighornsin the Mt. Everts area. Many sheep
were blinded and/or killed on the adjacent park road or by falling from cliffs. No evidence of the
disease, anatural occurrence, has been found since. The current population of bighorn sheep is
estimated to be 150-225 animals.

Bighorn sheep inhabit high, rocky country. Both males (rams) and females (ewes) have horns,
but they are shaped differently. Those of the male are large and curved while those of the female
are slightly curved, slender, and much smaller. The body hair is straight, not woolly. Bighorn sheep
are tan brown in summer and much lighter in winter.

Mating season begins in November. Males challenge one another in dramatic battles, snorting
and grunting and rising onto their hind legs, then racing toward each other and loudly crashing
their heads and horns together. Their extrathick skull protects their brain during these jarring
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encounters. Occasionally one male butts another one over acliff. By the time the two-month mat-
ing season is over, males are often battered and bruised.

One or two lambs are born in late spring and grow rapidly. When first born, lambs can walk
under a standing ewe, but within a month they must kneel to nurse. All bighorn sheep are extreme-
ly sure-footed. The bottoms of their feet are concave, enabling them to walk and run over rocks
very easily.

For the first two years of itslife, the horns of amale are similar to the small horns of afemale.
But by the time amale isfive years old the horns have grown until they reach the bottom of the
downward swing. When amaleis six or seven years old, the horns form the better part of acircle.
The boneinterior of the horn does not extend out very far; the outer parts of the horns are hollow
and may be damaged during the rut. Broken or splintered tips are never replaced, and the horn con-
tinues to grow from the base throughout the anima’s life.

Forage consists of mountain grasses, herbs, and some woody plants. As the animals feed, one
actsasasentinel. At any hint of danger, all take off after the leader, generally afemale, and do not
stop until they have climbed as high as they can go or passed to the other side of the mountain.
The bighorn swims well and often plunges into rivers or lakes to move from a summer feeding
ground to awintering area.

In summer, sheep are found in the Gallatin, Washburn, Absaroka, and Red mountain ranges. On
Dunraven Pass, between Canyon and Tower Junction, a band of ewes and lambs has become
somewhat habituated to summer traffic. These bighorns cause numerous traffic jams and are some-
timesillegaly fed by visitors, posing traffic hazards and danger to the sheep.

Mountain Goats

Visitors occasionally inquire about the presence of the mountain goat (Oreamnos americanus) in
Y ellowstone. This distinctive, snow-white mammal has been sighted in the northwestern and north-
eastern corners of the park and in the Gibbon River Canyon in recent years. Goats are not native to
Y ellowstone, but no decision has been made about what to do if goats become established here.



Asof March 2000 . . . Mountain Lions

Number in Yellowstone ]

* 18- 24 on the northern range; othersin park seasonally.

* Mountain lions occupied Y ellowstone since the park's estab-
lishment in 1872. Populations were significantly reduced by
predator control measures during the early 1900s. It is reported
that 121 lions were removed from the park by 1925, at which
time the popul ation was estimated at 12 individuals.

Where to see
* Seldom seen.

Research

 1n 1987, thefirst study on mountain lionsin Y ellowstone docu-
mented population dynamicsin the northern Yellowstone
ecosystem. In 1998, research began to assess effects of wolf
restoration on mountain lions.

Other Info

* Preferred terrain: rocky breaks near prey.

e Prey: primarily elk and deer; sometimes moose, bighorn sheep,
porcupine, other small animals.

« Bearsfrequently displace cougars from their kills.

« Inthe winter of 1999-2000, wolves apparently killed or caused
the abandonment of 4 kittensin onelitter.

¢ Mountain lions, especialy males, kill other cougars within
their territory.

Interaction with humans

* No documented lion-human confrontations have occurred in
Yellowstone.

* Report all sightings.

 Preventive and defensive measures. grouping together or -
carrying small children; and making noise, waving arms,
throwing rocks or sticks if necessary to scare off abig cat if
close or stalking humans.

The mountain lion (Felis concolor), also called the cougar, is the largest member of the cat fami-
ly living in Y ellowstone. Mountain lions can weigh up to 200 pounds, athough park lions are
thought to range between 140 and 160 pounds for males and around 100 pounds for females. Two
to three kittens may be born at any time of year, although most arrive in summer and fall. For rea-
sons that are not clear, only about 50 percent of kittens survive their first year. The current popula
tion of lionsin Yellowstoneis estimated at 18-24 animals and is thought to be increasing.

Mountain lions are rather secretive, consequently, most visitors are unaware of their existencein
Y ellowstone. Lions probably live throughout the park in summer. In winter, difficulty of movement
and lack of available prey causes most lions to move to lower elevations. Lions are territorial and
will kill other lions. The dominant animals reside in the northern range areas of the park where
prey is available year-round. Mountain lions prey chiefly upon elk and deer, athough their diet
probably varies based upon opportunity. In winter, porcupines provide an important supplement to
thelion’'sdiet.

Mountain lions were significantly reduced by predator control measures during the early 1900s.
It isreported that 121 lions were removed from the park between the years 1904 and 1925. At that
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time, the remaining population was estimated to be 12 individuals. Mountain lions apparently
existed at very low numbers between 1925 and 1940. Reports of lionsin Y ellowstone have
increased steadily from 1 each year between 1930 and 1939 to about 16 each year between 1980
and 1988. However, increasesin visitor travel in Y ellowstone and improvements in record keeping
during this period probably contributed to this trend.

In 1987, thefirst study of mountain lion ecology wasinitiated in Y ellowstone National Park. The
research documented population dynamics of mountain lionsin the northern Y ellowstone ecosys-
tem inside and outside the park boundary, determined home ranges and habitat requirements, and
assessed the role of lions as a predator in the ecosystem. In recent yearsin other areas of the West,
mountain lions have occasionally attacked humans. No documented lion/human confrontations
have occurred in Yellowstone.



Asof March 2000. . . Coyotes
Number in Yellowstone ]

* Numerous. However, since wolves were reintroduced to
Y ellowstone in 1995, the coyote population has decreased
30-50% through direct mortality and changes in coyote den-
ning behaviors and success.

Where to see
* Meadows, fields, other grassland areas

Management

 Like other predators, coyotes were often destroyed in the early
part of the 20th century because they were thought to prey on
livestock.

« Coyotes continued to thrive because their adaptability enabled
them to compensate for the destruction efforts.

« Elimination of wolves probably resulted in high coyote popu-
lation densities and opened a niche that coyotes could occupy
in Yellowstone.

« 1n 1989, researchers began investigating the basic ecological
role of coyotesin Y ellowstone. The park is one of the few
places where the natural behavior of coyotesis not strongly
influenced by trapping or predator-control programs.

Y ellowstone is one of the few placesin North Americawhere
coyoteslivein packs.

« Coyotes can lose their wariness of humansiif they are condi-
tioned to accept human food.

 Severa instances of coyote aggression toward humans have
occurred in the park.

» NPS staff monitors coyotes and use cracker-shell rounds, bear
spray, or other negative stimuli to aversively condition them.

Coyotes (Canis latrans) are intelligent and adaptable. The coyote is respected by many Native
American tribes and is often portrayed in their various legends as a teacher and/or trickster. For the
Euro-American settler, however, coyotes were viewed as a serious problem. Like the wolf, when
the wild game in an area was gone, domestic animals became prey. However, owing to its greater
adaptability, coyotes were—and continue to be—successful in resisting efforts to exterminate
them. The coyotes of Y ellowstone were originally blamed for serious wildlife losses until the
results of careful research in the 1940s proved differently. This research showed that the chief
foods of the coyote are marmots, voles, mice, rabbits, and other small animals as well as carrion.

The coyoteisarather small, slender animal resembling a shepherd dog in general appearance.
While most appear rather tan in pelage, coats are sometimes buffy, grayish and black, or yellowish
in someindividuals, with underparts lighter, and alarge and bushy tail. Males are dightly larger
than females. Adults average about 35 to 45 pounds, total length is 3 to 4 feet, and height at the
shoulder is 16 to 18 inches. Yellowstone's coyotes are among the largest coyotes in the United
States, and visitors frequently mistake them for wolves. Five to seven pups are bornin April ina
small cave, cavity among rocks, or ground burrow. By August, they appear full grown and are
hunting in family groups.

In 1989, research was undertaken to investigate the basic ecological role of coyotesin
Y ellowstone. The park is one of the few places where the natural behavior of coyotesis not strong-
ly influenced by trapping or predator-control programs. Y ellowstone is one of the few placesin
North Americawhere coyotes live in packs; 85 to 90 percent of coyotes on the northern range
belong to packs. Researchers captured and radio-collared coyotes, mainly on Yellowstone's north-
ern range, in order to study movements and behavior. Males and femal es were sampled from at
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least 16 different resident packs. Average pack size during the winters of 1990-93 was 6 to 7 ani-
mals, and the pack typically consisted of a dominant, mated “apha-pair” and subordinate “ beta”
individuals. The betas are pups from previous litters that remain in the area where they were born.
Evidence strongly indicates that coyote territories are traditional.

Wolf extirpation probably resulted in high coyote population densities, and coyotes, at |east par-
tialy, did into the niche left vacant by the removal of wolves. The northern Y ellowstone coyote
population has characteristics similar to those of gray wolves: low productivity, a highly structured
socia system, non-overlapping year-round territories, and an old age structure. Adult mortality is
very low and is primarily due to vehicles and mountain lions. Dozens of fatal wolf-coyote interac-
tions have been documented in the first years of wolf restoration to the park. On the northern
range, researchers estimate that wolves have caused up to a 50 percent reduction is the resident
coyote population through direct mortality and changes in coyote denning behaviors and success.

Coyotes occasionally lose their wariness of humans and frequent roadsides or developed areas,
becoming conditioned to human food by receiving handouts or picking up food scraps. They can
quickly learn bad habits like roadside begging behavior. Thisleads to potential danger for humans
and coyotes. Several instances of coyote aggression toward humans have occurred here, including
one that involved an actual attack. Habituation most likely played arole in this unusua coyote
behavior.

Beginning in 1988, park staff increased monitoring of coyotes along park roadsides and began to
experiment with scaring unwary coyotes from visitor-use areas with cracker-shell rounds, bear
repellent spray, or other negative stimuli. Those animals that continue to pose a threat to them-
selves or to humans are transl ocated to other areas of the park or removed from the park ecosys-
tem. Signs, interpretive brochures, and park staff continue to remind visitors that coyotes and other
park wildlife are wild and potentially dangerous and should never be fed or approached.
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Number in Yellowstone ]
» Approximately 300

Where to see

* Beaver are distributed throughout Y ellowstone, though not uni-
formly. They are concentrated in the southeast (Yellowstone
River delta), southwest (Bechler River), and northwest
(Madison and Gallatin rivers) areasin the park. However,
since they are most active at night, beaver are not commonly
seen

Other Info

« By the early 1800s, fur trappers had nearly decimated beaver
populations in the American Northwest to supply pelts for
men'’s beaver hatsin Europe. Since Y ellowstone was hard to
get to and there was not an abundant quantity of beaver in the
area, Yellowstone's beaver were never “trapped out.”

* Inrecent years, some park critics have insisted that beaver
have been extirpated from the park. Park records show beaver
present throughout Yellowstone's history.

Current Management

* Since 1989, park staff has periodically surveyed riparian habi-
tats for beaver. A1998 survey flight counted 51 lodges with an
associated food cache, and offered an estimated popul ation of
about 300 beaver. A1999 flight documented even more active
colonies; results from this and a corresponding 1998 ground
survey are still being analyzed.

While Y ellowstone National Park has many rare and wonderful forms of wildlife, none has
been as important to the human history of this continent as the beaver, Castor canadensis. Afad in
European men’ s fashion in the 1700s and early 1800s led to the era of the fur trapper/mountain
man in the North American West. The introduction of silk in the late 1830s brought about a change
of fashion—and likely saved the beaver from extinction. While Yellowstone's beaver were trapped
on occasion, they received nowhere near the attention that beaver in other mountainous regions
did. Yellowstone was a difficult place to get to in those early days, and trappers quickly found out
that there was not an abundant quantity of peltsin this area, as Y ellowstone is near the limits of
beaver range. Because of these two reasons, Yellowstone's beaver were never “trapped out”
(extirpated).

Beaver livein groups, or colonies, and they are almost always found in or near water. Beaver are
about 35 to 40 inches long, with the last 10 inches being a paddle-shaped tail. When startled or sur-
prised, beaver dap their tail on the water before submerging and seeking safety. With an average
weight of 30 to 60 pounds, the beaver isthe largest rodent of North America. Arich brown in
color, beavers have no sexual dimorphism; that is, male and female appear exactly aikein al
respects. Because beaver are most active at night, it isnot likely that visitors will see beaver in
Y ellowstone.

While famous as “dam builders,” not al beaver colonies build dams. Most dams are on small
streams where the gradient is mild, and the current isrelatively placid during much of the year.
Colonies located on magjor rivers or in areas of frequent water level fluctuations (such as the
Y ellowstone River, Lamar River, or the Snake River in the park) do not build dams on the main
waterways; however, beaver persist in these major rivers, often denning in holesin the riverbank
rather than in the well-known lodges.
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Beaver are distributed throughout Y ellowstone National Park, although not uniformly. Beaver are
concentrated in the southeast (Y ellowstone River delta area), southwest (Bechler area), and north-
west portions (Madison and Gallatin rivers) of the park. These areas are likely important habitat
due to the amount of water present, the meadow-type flatlands, and the associated extensive wil-
low communities present. In the lower Madison and Gallatin river drainages, aspen communities
are more extensive than elsewherein Yellowstone.

While willows, aspens, and/or cottonwoods are generally preferred beaver foods, thereis wide
regional variation in the number and composition of woody plant species utilized by the animal,
and it should be noted that beaver are not restricted to riparian types of habitat. Essentially no
aspen exists in some areas where beaver sign is most abundant, such asin the Bechler River and
Boundary Creek areas. The same istruein other areas where beaver appear to persist, although
sign isless abundant and/or more dispersed. These areasinclude Heart Lake, Grizzly Lake, the
lower Lamar River and Slough Creek area, the Beaver Ponds near Mammoth, Slide Lake, and the
lower Gardner River. In areas of this nature, beaver appear to use lodgepole pine and some
Douglasir for construction purposes and/or for food. Beaver are known to eat the cambium from
pines. The beaver’s digestive system allowsiit to digest the most nutritious parts of alarge amount
of woody, fibrous plants. In areas where preferred woody plants are only present in very small den-
sities or are absent, beavers may feed solely on submerged vegetation.

Since 1989, park staff have periodically surveyed riparian habitat in Y ellowstone to determine
current presence and distribution of beaver. These surveys encompassing more than 250 miles of
riparian habitat, including more than 75 lakes and stream segments in the five major drainages of
Y ellowstone. During the 1994 survey, 113 beaver dams were observed as were 78 lodges, of which
44 (56 percent) appeared to be active. Researchers have long known that areas that appear to be
marked by “old” beaver activity may still be active, and beaver often reoccupy lodges that were
abandoned in past years. An example of thiswas seen at Slide Lake, near Mammoth. Alodge that
was occupied during the 1988-89 survey appeared partialy collapsed and abandoned during initial
observationsin 1994. About one month later, however, alarge adult beaver was seen using this
lodge.

Beaver do not necessarily avoid areas that received moderate to high levels of human use.
Severa occupied lodgesin Y ellowstone are in close proximity to popular backcountry trails and/ or
campsites. Also, several beaver sightings occur along main park roadways every year. The noctur-
na habits of beaver seem to be enough to separate them from human use of the same area.
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Number in Yellowstone

« 303 hird species have been documented in Yellowstone.
* 148 of these species nest in the park.

Other Info

» One endangered bird species occursin Y ellowstone; the
whooping crane. The peregrine falcon, formerly an endangered
species, was de-listed in August, 1999.

 One threatened bird species occursin Y ellowstone; the bald
eagle.

* Other species of concern include: peregrine falcons, American
white pelicans, trumpeter swans, ospreys, common loons, har-
lequin ducks, great blue herons, great gray owls, and colonia
nesting birds.

Current Management

* Yéelowstoneis an active participant in the Western Group of
Partners in Flight, an international effort to protect migrant
land birds in the Americas, because more than 100 of its bird
species spend the winter in Mexico and Central America.
There, they are threatened by loss of habitat, pesticide use,
hunting, and an increase in human devel opment.

Records of bird sightings have been kept in Y ellowstone since its establishment in 1872; these
records document 303 species of birds, of which 148 are known to nest. Thisis quite remarkable,
especialy when one considers the harsh environmental conditions that characterize the area.
Wintersarelongin Y ellowstone, and snow can fall in any month of the year. Although elevations
range from about 5,300 feet to more than 11,000 feet, the majority of the park isahigh plateau
lying between 7,000 and 8,000 feet.

Habitats vary considerably in the park, from low elevation sagebrush grasslands to high alpine
tundra. However, the mgjority of the park is forested, mainly with lodgepole pine. There are many
lakes and streamsin Y ellowstone that afford riparian habitat as well as areas of spruce-fir and
Douglasfir forest. Many birds, such as robins and common ravens, are found throughout the park.
Other species are localized in particular habitats. For example, belted kingfishers are found near
rivers and streams while Steller’ s jays are found in coniferous forests.

Spring migration brings many birds back to Y ellowstone from their winter journeys south. This
isagood timeto look for birds. Birds are singing now to establish and defend their territories, and
they arein their distinctive, colorful breeding plumages, which makes identification easier. Watch
for birds on early morning walks from mid-May through early July. At al times, but especially
during the nesting season, birds should be viewed from a distance. Getting too close can stress a
bird (asit can any animal) and, sometimes, cause the bird to abandon its nest. Most birds migrate
to lower elevations and more southern latitudes beginning in September. Some birds do stay in
Y ellowstone year-round, including the common raven, Canada goose, blue grouse, gray jay, red-
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breasted nuthatch, and American dipper.

There are anumber of interesting birds that many visitors may see whilein Yellowstone.
American white pelicans are often seen along the shores of Y ellowstone Lake and in the
Y ellowstone River. These large white birds are often mistaken for trumpeter swans until their huge
yellow beak and throat pouch is seen. In flight, the black tips of their wings are easily visible. A
common visitor question is,” What is the black and white bird with the long tail?’ It is the black-
billed magpie, a gregarious bird seen throughout the West, often along the highway. The osprey, or
“fish hawk,” is often seen along rivers and at the Grand Canyon of the Y ellowstone (where six to
ten pairs have nested since the mid-1980s). In flight, the osprey’ s white underparts, narrow wings
with abend and dark patch at the wrist are good identifiers. While many people hope to see the
elusive great gray owl, few do. These secretive birds are found in dense forests. Many sightingsin
Y ellowstone have been in the Canyon area.

With steaming geysers, shining mountains, tremendous herds of bison and elk, the celebrated
grizzly bear, and, now, the wolf to attract one's attention, Yellowstone's birds are often overlooked.
But, the rewards for the birder in Y ellowstone are great. From the common to the unusual,
Yellowstone's birds draw your eye to places and scenes that might be missed without the motion
and color of these feathered residents. The park’ s bird list (Field Checklist of Birds of Yellowstone
National Park 1996) is available at park visitor centers.

Bald Eagles

The bald eagle (Haliaeetus leucocephalus) is alarge, brown-bodied bird with a completely white
head and tail. Females are larger than males, which is true with most predatory birds. Eagles form
long-term pair bonds. Immature eagles will appear mostly brown although nearly full-sized by
their first winter. They change their coloration several times before achieving their adult colors
when about five years old. Immature bald eagles are often mistaken for golden eagles. (Sometimes
agood way to determine which bird is being observed is to note the habitat the bird is seen in.

Bald eagles feed on fish and waterfowl and are almost always observed near water while golden
eagles hunt in open country.)

Bald eaglesreside in Y ellowstone throughout the year, nesting in large trees in close proximity to
water. In winter, fish stay deeper in water and are more difficult for eaglesto catch. Waterfowl then
comprise more than half an eagle' s diet; carrion is used whenever it is available. During severe
winter weather, some eagles may move to lower elevations where food is more available. On these
wintering areas, resident eagles may be joined by migrant bald eagles as well as golden eagles.

By late winter, eagles are returning to their nesting sites; eagles are extremely sensitive to human
disturbance when nesting. One to three eggs (usually two) arelaid in late March to mid-April.
Both eagles incubate the eggs, which hatch in 34 to 36 days. At birth, eaglets are immobile, downy,
have their eyes open, and are completely dependent upon their parents for food. By 70 to 98 days
after hatching, they fly from the nest. Radio-tagging studies have shown that all young produced in
agiven summer leave the park in fall although most of the adults stay in the park. Some young
Y ellowstone eagles migrate to western Oregon and Washington their first fall.

The bald eagleislisted as “threatened” on the Endangered Species List, but recovery appearsto
be well underway. As of 1989, recovery objectives had been reached in the greater Yellowstone
ecosystem as well asin the Pacific Northwest region. In 1995, the U.S. Fish and Wildlife Service
downlisted the bald eagle from “endangered” to “threatened” in four of five regions, including the
one containing Y ellowstone, due to the significant population gains made.

In Yellowstone, there were 22 active eagle territories in 1998, and 15 eaglets fledged. Some
eagle territories are experiencing nest instability due to the large number of treesthat are falling as
aresult of the 1988 wildfires. Collectively however, bald eagles are doing very well in the park
and throughout the greater Y ellowstone ecosystem.

Peregrine Falcons

In 1962, Rachel L. Carson sounded an alarm concerning the irresponsible use of pesticidesin
our environment with the landmark book, Slent Sporing. Among other dangers, she pointed out the



adverse effects of chemicals on the reproductive capacity of some birds, especially predatory
species. Among those birds that were affected was the peregrine falcon (Falco peregrinus). The
peregrine was on the Endangered Species List, but it has made a comeback in much of its former
range and was delisted in 1999. The most damaging pesticides were banned, and a program of
reintroduction by groups such as the non-profit Peregrine Fund of Boise has led to this success.

Y oung peregrine falcons were released in Y ellowstone between 1983 and 1988. The reintroduc-
tions were discontinued after 1988 when it became evident that the population of peregrines was
increasing on its own. Peregrine falcons reside in Y ellowstone from April through October, nesting
on large cliffsthat overlook rivers or valleys where prey is abundant. Their food is mostly song-
birds and waterfowl. Peregrines winter as far south as South America; none of them spend the win-
ter in Yellowstone.

The peregrineis difficult to observe. Because of their great speed and low population numbers,
sightingsin Y ellowstone are rare. The peregrine is slightly smaller than a crow and has a black
“helmet” and a black wedge below the eye. The prairie falcon, often confused with the peregrine,
has black “armpits’ under its wings. Peregrines are expert hunters and have been clocked at speeds
exceeding 200 mph in dives after prey.

In'Y ellowstone, known peregrine nesting sites (eyries) increased from 1 in 1984 to 13 in 1998.
In 1998, 22 young peregrines fledged from 13 eyries. Biologists believe that the peregrinefalconis
ecologicaly recovered in Y ellowstone, as elsewhere. However, because peregrines are highly
prized by falconers, the locations of nesting sites are not reveal ed.

Trumpeter Swans

The trumpeter swan (Cygnus buccinator) is the largest wild fowl in North America. The long-
necked swan is all-white and has a black bill. Both males and females are about equally sized; on
average, an adult male weighs 25 to 30 pounds and a female about 20 to 25 pounds. They are most
often observed swimming in slow-moving rivers or placid lakes. While their normal life span is not
known, thereisarecord for one individual living 23 years and 10 months.

Common in North America a one time, trumpeter swans in the lower 48 states neared extirpa-
tion in the early 1900s as aresult of human encroachment, habitat destruction, and the commercial
swan-skin trade. Asmall population of swans survived in Y ellowstone and in other isolated areas
of the country. Swans received protection when the Migratory Bird Act of 1918 was passed. Red
Rock Lakes Nationa Wildlife Refuge, the country’ s largest mountain-marsh ecosystem, was set
aside in the 1930s specifically for the trumpeter. In the 1950s, a sizeable population of swans was
discovered in Alaska. Today, some 10,000 trumpeters exist in North America.
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In Y ellowstone, the resident population of swans rarely exceeds 30, and winter numbers vary
between 60 to several hundred swans. Swan reproduction rates are low, and populations have fluc-
tuated dramatically in Y ellowstone. Predation and wesather appesar to be the primary factorsinflu-
encing production here. Lack of recruitment from outside the park is aso of concern. Overal, in
the greater Y ellowstone area, the number of resident swansislow perhaps 300 to 400 year-round
residents and in excess of 2,000 winter migrants, and each location occupied by swans has its own
set of inherent problems.

Non-native swans (mute swans), especially those in the Paradise Valley of Montana (north of the
park), are apotential threat to the trumpetersin Y ellowstone. In cooperation with specific loca
landowners, mute swans on private lands are replaced with captive-raised trumpeter swans to
reduce the threat of non-native birds.

Trumpeter swans are most often seen on the Madison River at Seven Mile Bridge on the West
Entrance Road and occasionally at Swan Lake. Human disturbance of a nesting site isacommon
cause of failure to hatch cygnets, and signs at the Madison River site warn visitorsto keep a
respectful distance. In order to try to mitigate the effects of human interference, afloating nesting
platform exists out in the reeds at Seven Mile Bridge. Although this platform is used by swans, the
status of the swan population in the park is precarious. In 1998, there were nine nest attempts but
only three cygnets were counted in the fall along with 20 adult birds.
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Number in Yellowstone

* Natives—12

« 3 gport fish: cutthroat trout (3 races), Arctic grayling, mountain
whitefish

» 5 minnows: longnose dace, speckled dace, redside shiner, Utah
chub, redside shiner/speckled dace hybrid

* 3 suckers: longnose sucker, mountain sucker, Utah sucker

mottled sculpin

» Non-native—5 species: brook trout, brown trout, lake trout,
rainbow trout, lake chub

History

* Many watersin Y ellowstone were fishless when the park was
established.

» Stocking of native and non-native fish occurred for decades to
accommodate the growing popularity of sport-fishing.

« Problems with stocking:

1) Changed the ecology of many Y ellowstone waters, especialy
as non-native fish displaced or interbred with native species,
diluting their genetic makeup.

2) Affected the quality of the fishing experience, because the
abundance of fish attracted so many anglers that, even with
continual restocking, the annual trout harvest could not be sus-
tained.

Status

« By the 1960s, Yellowstone's fish populations were in poor
condition and the angling experience had declined, prompting
amajor change in fisheries management.

¢ By thelate 1980s, Yellowstone's native trout had recovered
under angling restrictions that still provide opportunities for
visitors to catch wild fish in anatural setting, but discourage
the killing of fish.

* Threatsto the fisheries:

1) Three species at risk of extinction: fluvia Arctic grayling,
upper Missouri morph of the westslope cutthroat trout,
finespotted cutthroat trout.

2) Laketrout illegally introduced into Y ellowstone Lake, creating
anew threat to the Y ellowstone cutthroat trout.

3) Whirling disease is now present in Y ellowstone Lake, posing
another threat to the native cutthroat.

4) New Zealand mud snail disturb fish populations and the natu-
ral functioning of the ecosystems.

Fisheries & Aquatic Resources
|
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Fish

More than 220 |akes comprise approximately 107,000 surface acresin Y ellowstone—94 percent
of which can be attributed to Y ellowstone, Shoshone, Lewis, and Heart lakes. Some 1,000 streams
make up more than 2,650 miles of running water. When explorersfirst visited the park, about 17
lakes contained endemic fish populations and 135 were barren. It is believed that about 40 percent
of dl watersin Y ellowstone were barren when the area was made a nationa park, including the
upper Firehole River, Shoshone Lake, and Lewis Lake. Early in the park’s history fish were trans-
planted into new locations, intensively managed at hatcheries, and non-native species introduced.
Between 1881 and 1980, more than 310 million fish were stocked in Y ellowstone. Today, about 40
lakes have fish populations; the remainder were either not planted or have restored themselves to
an original barren condition.

Despite changes in species composition and distribution, large-scal e habitat degradation has not
occurred in the park. Water diversions, water pollution, and other such impacts on aguatic ecosys-
tems have rarely occurred here. Thus, Y ellowstone contains one of the most significant, near-pris-
tine aquatic ecosystems found in the United States. Predators on fish include threatened grizzly
bears, endangered bald eagles, black bears, otters, mink, ospreys, pelicans, loons, grebes, mer-
gansers, diving ducks, terns, gulls, kingfishers, and herons.

There are 12 species of fish native to the park, including Arctic grayling, westslope and
Y ellowstone cutthroat trout, mountain whitefish, three species of suckers (Utah, longnose, and
mountain), four species of minnows (longnose dace, speckled dace, redside shiner, and Utah chub),
ahybrid minnow (redside shiner/speckled dace), and the mottled sculpin. Their ranges and densi-
ties have been substantially altered during the past century due to exploitation, introduction of
exotic species, and natural factors. Non-native species in the park include rainbow trout, brown
trout, brook trout, lake trout, and lake chub. All non-native trout have become very important to
the angler experience.

The history of fisheries management in Y ellowstone began in the 1880s when non-native fishes
were introduced into fishless waters (1881-1909). This period was followed by * put, grow, and
take” practices for both native and non-native species (1920-1955). After 1955, the emphasis was
on restoration and preservation of native species, subspecies, and genotypes, and there were major
revisionsin fisheries regulations and management. For about 30 years until 1996, the U.S. Fish and
Wildlife Service maintained an office and staff in the park for the purpose of providing assistance
with aguatic research and monitoring programs. For many years, the objectives of fisheries man-
agement in the park have been to manage aguatic resources as an important part of the park
ecosystem, preserve and restore native fishes and their habitats, and provide anglers with the
opportunity to fish for wild fish in anatural setting.

About three million visitors come to Y ellowstone each year; approximately 17 percent of these
visitors are anglers. Although about 100 waters are commonly fished, 96 percent of the angling is
concentrated on 9 waters. Angling is an obvious anomaly in a park where the primary purposeisto
preserve natura environments and native speciesin ways that maintain natural conditions. Asin
many other parks, it is often pointed out that consumptive use of the fishery resource contradicts
policiesthat prevent harvest of other animals, trees, or minerals. Y et fishing has been amajor visi-
tor activity here for more than 100 years. Fly fishing isamajor industry in the greater Yellowstone
ecosystem, and park anglers spend more than $4 million annually. Angler groups have supported
management actions, such as closing the Fishing Bridge to fishing in the early 1970s, and have
helped fund research on aguatic systems.

Observing fishin their natural habitat is obviously a popular activity even for non-anglers. Park
staff monitored non-consumptive use of aquatic resources for about a decade (ending in 1992) at
Fishing Bridge and LeHardy Rapids. The total number of visitors each year to LeHardy Rapids,
where spawning cutthroat can be observed jumping the rapids, was about 134,000. Visitors at
Fishing Bridge, where fish can be seen in the waters below the bridge, was nearly 290,000 in 1988.

Cutthroat Trout

The cutthroat trout (Salmo clarki) is arelative of the salmon. Indeed, the flesh of the cutthroat is
apinkish-orange color. Thefish is native to the Rocky Mountains, and, in Y ellowstone, it occurs as
three subspecies: the Y ellowstone cutthroat, the Snake River cutthroat, and the westslope cutthroat



(see section below for details about this subspecies). The difference between the first two sub-
speciesisin the size and number of the black spots on the fish. The Y ellowstone cutthroat original-
ly occurred in the Y ellowstone, Madison, and Gallatin river drainages, but has since been planted
in the southern part of the park. The Snake River cutthroat is limited to the Snake River drainage
in the southern third of the park.

While the cutthroat is essentially a Pacific drainage species, it has (naturally) traveled across the
Continental Divide into the Atlantic drainage. One possible interconnection between the two
oceansin the Y ellowstone areais at Two Ocean Pass (just south of the park in the Teton
Wilderness Ared). Here, afish can literally swim across the Continental Divide at the headwaters
of Pacific Creek and Atlantic Creek and, thus, swim from the Pacific Ocean to the Atlantic Ocean
viathe Snake and Y ellowstone rivers. Two Ocean Pass was discovered (probably) by Jim Bridger
around 1830. It was widely considered just afable until it was rediscovered in 1873 by Captain
W.A. Jones.

Cutthroat trout are abundant in Y ellowstone Lake, and, for many years, intensive monitoring and
research studies of the fish have been done on Y ellowstone Lake. In the 1960s, it was determined
that angler harvest was excessive and was having a negative impact on the fishery. In the 1970s
and 1980s, increasingly restrictive angling regulations were put into place. Cutthroat trout popula
tion numbers and the age structure of the population were restored. The average fish taken from
Y ellowstone L ake weighs one pound and is about 14 inches long.

Cutthroats spawn in rivers or streamsin late May through mid-July, and spawners are an impor-
tant food resource for other Y ellowstone wildlife species, including the grizzly bear. Yellowstone
Lake and Y ellowstone River together contain the largest population of native cutthroat trout in this
hemisphere. The recent discovery of theillegally introduced lake trout in Y ellowstone L ake now
poses a significant threat not only to the future of the cutthroat trout population, but also to the bird
and mammal species that depend on cutthroats as a food resource.

Westslope Cutthroat Trout

Westlope cutthroat trout (Salmo clarki lewisi) were historically distributed throughout the
Madison and Gallatin river drainages, but have since been reduced to small headwater populations
as aresult of habitat loss, overfishing, and competition from non-native fish. In an attempt to re-
establish wests ope cutthroat trout populations, candidate streams within their historic range were
surveyed. Among those sites selected as potentially viable was Canyon Creek, atributary of the
Gibbon River that enters approximately 1/2 mile below Gibbon Falls.

Initial work began in July 1997 and focused on the removal of non-native fish from Canyon
Creek through electrofishing methods. Introduced non-natives appear to be most responsible for
the decline in range of westslope cutthroats as other factors such as habitat loss and pollution
appear negligible in the park. From mid-July through Octaber, approximately 5,000 brown, brook,
and rainbow trout were removed from Canyon Creek and placed in the Gibbon River drainage.
Additionally, an existing artificial fish barrier was improved to prevent non-natives from re-enter-
ing the stream. Following completion of the barrier, fish, particularly brown trout, were observed
congregating below the barrier in an attempt to spawn in Canyon Creek. Although fish attempted
to ascend over the barrier, none were successful.

As part of the restoration program, park staff are also searching for genetically pure populations
of westslope cutthroat trout that remain within park boundaries. The presence of non-native fish
(namely rainbow trout) and transplanted Y ellowstone cutthroat trout have resulted in interbreeding
of the three species and in the isolation of populations of unknown genetic structure. Fish surveys
were conducted in small headwater streams in the northwestern portion of the park, including Fan,
Specimen, and Grayling creeks. Tissue samples will be used for DNAanalysis to identify geneti-
caly pure or hybrid individuals. If agenetically pure population isidentified, information will be
gathered to determine if those populations are a viable source of fish for current and future restora-
tion efforts within the park.

Arctic Grayling
Thefluvid (rivering) Arctic grayling (Thymallus arcticus) is arare and protected speciesin the
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Fish

park. In 1993, the park began a cooperative program with the state of Montana to restore fluvia
grayling to park waters by releasing 800 young fish. This restoration effort continued in 1994 and
1995, but has not been successful due to low over-winter survival, probably aresult of poor quality
habitat. Other waysto try to restore fluvia grayling in the upper Gallatin River drainage are being
discussed.

Problems

Lake Trout. InJuly 1994, non-native lake trout were discovered in Y ellowstone Lake. Despite
the extensive human influence on the Y ellowstone L ake fishery during the past century, the native
cutthroat trout population had never before been threatened by alarger predatory fish. Because of
their size and voracious nature, lake trout, if left unchecked, could easily decimate the cutthroat
trout population in Y ellowstone Lake. Lake trout also threaten to disrupt the lake ecosystem
because they are deep water spawners and spend much more of their life in deeper waters out of
reach of the ecosystem predators that depend on cutthroat trout. Please see Chapter 8 for more
information.

The New Zealand mud snail (native to New Zealand) was discovered in park watersin 1995.
At present, the tiny (< inch), black, conical-shaped snail occursin the Firehole, Gibbon, Madison,
and Snake rivers, sometimes in extremely high numbers. The mud snail often forms dense colonies
on aquatic vegetation and rocks along streambeds, crowding out native aquatic insect communities,
which are a primary food source for fish. Strategies for dealing with this invader are being devel-
oped. In the meantime, anglers and other water users should rinse mud, plants, and debris from all
angling gear, footwear, boats, pets, and other items used in the water before entering Yellowstone
and after leaving each water body within the park. All gear should be thoroughly inspected for the
mud snail.

Whirling diseaseis a parasitic infection of fish caused by a microscopic protozoan that destroys
the cartilage of juvenile trout, causing them to swim in awhirling pattern (asif chasing their tail)
when startled. Serioudly infected fish have a reduced ability to feed or escape from predators, and
mortality is high. Please see Chapter 8 for more information.

The zebra mussel poses another potential threat. It was first discovered in the United Statesin
1988. It is not now known to be in Y ellowstone, but has been found in 18 states and 2 Canadian
provinces. Thisjelly bean-sized animal is moving up the Missouri River drainages and may hitch-
hike on dirty boat hulls.

Fishing in Yellowstone National Park

In national parks where native plants and animals and natural environments are protected, there
has been discussion of prohibiting fishing. Because fishing in Y ellowstoneis historically
entrenched (since 1870) and not easily eliminated, it is allowed under strict regulations. These reg-
ulations are designed to allow ecological processes to function without interference from humans
and to preserve fish populations first for the birds and animals that depend on them. Fish-eating
birds (for example, pelicans, osprey, bald eagles, kingfishers, mergansers, gulls, terns, herons) on
Y ellowstone L ake consume approximately 200,000 pounds of fish each year. Other creatures that
eat fish include river otter, mink, and bear.

Prior to 1994, a non-fee permit was required to fish in Y ellowstone. Since 1994, a special-use
permit is required to fish. A7-day permit currently costs $10 for anglers aged 16 and over, or
anglers can purchase a season permit for $20. Anglers 12 to 15 years of age must still obtain a non-
fee permit, and those anglers under the age of 12 may fish without a permit when accompanied by
an adult with a permit. The revenue generated from the fishing feesremainsin Y ellowstone to sup-
port the park’ s fisheries program.

Regulations are generally species-specific, however, they vary from lake to lake, creek to creek,
and river to river. Certain waters may be closed to protect rare or endangered species, nesting
birds, or to provide vistas for viewing scenic landscapes and undisturbed wildlife. Some waters are
catch-and-rel ease fishing only while other areas have size limits and/or fish type or creel limits or
gear restrictions (such as fly-fishing only). Bait fishing is strictly prohibited (except that children
under 12 may fish with worms in some areas) and only fly fishing or lure fishing is allowed. Bait



fishing is prohibited in the park to prevent the introduction of non-native fish into park waters, to
prevent overharvest, and because hooking mortality studies have shown an increased risk of death
to fish caught with bait. Fishing is allowed only during certain seasons (usually late May through
October).

In 1994, the National Park Service implemented a lead-free fishing program in Yellowstone.
Fishing tackle such as leaded split-shot sinkers, weighted jigs, and soft weighted ribbon for nymph
fishing are no longer permitted. This new policy wasinstituted in order to remove lead from the
aquatic environment. Lead is known to cause poisoning in waterfowl when ingested.

Fish Species Changes in Yellowstone Waters

Because of the fish stocking activities that occurred in the park in its early years, native and non-
native fish now live in waters that were once barren. In most cases, the non-native fish cannot be
removed by any known or feasible method. Park policy today manages these fisheries while pro-
moting native species recovery, where possible.

Historically, Y ellowstone Lake was populated by only Y ellowstone cutthroat trout and longnose
dace. Today, these two species are till present, and the longnose sucker, lake chub, redside shiner,
and theillegally introduced lake trout also live in the lake' s waters.

The Firehole River is famous for its world-class fishery. Historically, though, the river was fish-
less because of waterfalls blocking fish movement upstream. Today, anglers can fish for rainbow
trout, brown trout, Y ellowstone cutthroat trout, and brook trout in the thermally influenced stream.

Historically, the Madison and Gibbon rivers (below Gibbon Falls) were inhabited by westslope
cutthroat trout, Arctic grayling, mountain whitefish, mottled sculpin, mountain sucker, and long-
nose dace. Today, those species survive (some in extremely depleted numbers) and brown trout,
rainbow trout, and brook trout have been added to the mix.

When Heart Lake was first sampled for fish, Y ellowstone cutthroat trout, mountain whitefish,
speckled dace, redside shiner, Utah sucker, Utah chub, and the mottled sculpin were found. Early
fisheries managers added |ake trout to Heart Lake.

Lewis and Shoshone lakes were historically fishless because of waterfalls on the Snake River.
Today, the lakes support lake trout, brown trout, brook trout, Utah chub, and redside shiner.

Thelower Lamar River and Soda Butte Creek historically were home to Y ellowstone cutthroat
trout, longnose dace, longnose sucker, and mountain sucker. Today, those species survive, and rain-
bow trout was added to the drainage.
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Number in Yellowstone Reptiles and Amphibians
+ Cool, dry conditions limit Yellowstone's reptiles to six species e

and amphibians to four species.
 Reptiles: prairie rattlesnake, bull snake, common garter snake,
wandering garter snake, rubber boa, sagebrush lizard.

» Amphibians: boreal toad, chorus frog, spotted frog, tiger sala-
mander.

Status

* None listed as threatened or endangered.
* The spotted frog may be declining in the West.
* Some researchers suspect that there are more amphibiansin

Y ellowstone than are currently known, but this has not been
documented yet.

Current Research

» In 1991, NPS staff began cooperating with Idaho State
University to sample park habitats for reptiles and
amphibians.

Visitorsto Y ellowstone often see the larger animals of the park—bison, elk, mule deer, moose
and bears. But Y ellowstone is also a home for many other animals, including a small variety of
snakes and amphibians. There are six species of reptiles found in Y ellowstone (prairie rattlesnake,
bullsnake, common garter snake, wandering garter snake, rubber boa, and sagebrush lizard) and
four species of amphibians (boreal toad, chorus frog, spotted frog, and tiger salamander). Cool and
dry conditions are likely responsible for the relatively low number of reptiles and amphibiansin
Yellowstone.

In 1991 park staff began cooperating with researchers from Idaho State University to sample
additional park habitats for reptiles and amphibians. This led to establishment of long-term moni-
toring sites in the park. The relatively undisturbed nature of the park and our baseline data may
prove useful in testing hypotheses concerning the apparent declines of several species of toads and
frogsin the western United States. Reptile and amphibian population declines may be caused by
such factors as drought, pollution, disease, and/or predation.

Although there are no Y ellowstone reptile or amphibian species currently listed as threatened or
endangered, severa—including the spotted frog—are thought to be declining in the West. Reptiles
live on land and have scaly, dry skin. Amphibians have moist glandular skins, lack claws, and lay
their eggs in water. The young must pass through alarval stage before changing into adults.
Amphibious means “living a double life,” and salamanders, toads, and frogs indeed do that, living
in water as larvae and near water for the rest of their lives.

Wandering Garter Snake

The most common reptile in the park is the wandering garter snake. It is usually found near
water in al areas of the park; it can range from 18 to 30 inchesin length; and it may be brown,
brownish green, or grey. It usually has awell-defined light stripe down its back. The garter snake
eatsfish, frogs, tadpoles, salamanders, earthworms, slugs, and leeches. When threatened, a garter
snake may discharge musk from glands at the base of the tail, resulting in an unpleasant, sweet
odor. These snakes give birth to as many as 20 live young during mid-summer.

Bullsnake

Yellowstone's largest reptile is the bullsnake, ranging from 50 to 72 inches long. Bullsnakes pre-
fer lower atitudes; drier, warmer climates; and open areas, which accounts for their being found
mostly near Mammoth within the park. This yellowish snake is marked with a series of black,
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brown, or reddish-brown blotches down the back; the darkest, most contrasting colors are near the
head and tail. A bullsnake’s head resembles a turtle’ sin shape, with a dark band extending from the
top of the head through the eye to the lower jaw. The bullsnake is sometimes called a gopher snake
becauseit livesin burrows and its favorite food is small rodents. When disturbed, a bullsnake will
coail up, hissloudly, and vibrate its tail against the ground, producing a“rattling” sound. This
behavior causes people to think that it is a rattlesnake, and the bullsnake is often killed for this rea-
son. Thisis unfortunate because these reptiles are especialy effective in controlling rodents.

Rubber Boa

The rubber boais the least common of all snakesin the park. It is one of two species of snakes
in the United Statesthat isrelated to tropical boa constrictors and pythons. Adult rubber boas reach
amaximum of two feet in length. The snake's back is uniformly grey or greenish-brown, and its
belly islemon yellow. Its scales are small and smooth, making this snake amost velvety to the
touch. The rubber boais a secretive animal, and very little is known about its life history. Itis
believed that the snake spends a great deal of time partially buried under leaves and soil in heavily
wooded areas around the Lower Geyser Basin. Rodents make up most of its diet.

Prairie Rattlesnake

The only venomous snake in the park is the prairie rattlesnake. It is found in the Reese Creek,
Stephens Creek, and Rattlesnake Butte areas of northern Y ellowstone where the habitat is drier and
warmer than elsewhere in the park. It is a blotched rattlesnake that ranges from 35 to 45 inchesin
length. Colors may vary from greenish grey to olive green, greenish brown, light brown, or yellow-
ish. The dark brown splotches down its back are bordered in white. This snakeis supposed to live
in harmony with rodents and burrowing owls, but these animals also make good meals for the
snake.

Blotched Tiger Salamander

The only species of salamander known to live in Y ellowstone is the blotched tiger salamander.
Adults reach a maximum length of seven to eight inches. This salamander’s head is broad and dark
olivein color with irregular dark spots. The back and tail are black with olive-green to yellow-
green blotches. The belly isadull lemon yellow with irregular black spots. In Y ellowstone, the
salamander’ s distribution depends on the presence of adequate water and favorable temperatures
between 60 and 75 degrees Fahrenheit; in the Lamar Valley, severa sizable populations exist. In
late April and early May, the adult salamanders come out from hibernation and migratein large
numbers to breeding ponds where they lay their eggs. They then return to their moist homes under
rocks and logs.

Strictly carnivorous, salamanders feed on adult insects, insect nymphs and larvae, small aquatic
invertebrates, and frogs, tadpoles, and small snakes. They are in turn preyed upon by snakes and
some birds (like sandhill cranes). Commonly, these harmless creatures are found in cellarsin the
winter. Many people incorrectly believe they are poisonous and kill them needlessly.

Boreal Toad

Another of Yellowstone's amphibiansis the boreal toad, the most common toad in the park.
Adults reach a body length of 2-1/4 to 5 inches and are brown, grey, or olive green with irregular
black spots. They always have awhite or cream colored stripe down the back. Toads can easily be
distinguished from frogs by their warty bodies, thick waists, and prominent glands behind their
eyes. These toads can be found at elevations of more than 8,000 feet when water is adequate but
are more often found at lower elevations. Though adults can tolerate dry conditions for some time,
their eggs must be laid in water. As tadpoles, these animals eat aquatic plants. In contrast, the adult
toad eats insects, worms, and small invertebrates. Toads are usually most active at night and can be
commonly found throughout the park. Acommon misconception about toadsis that handling them
causes warts. Atoad does secrete irritating fluids from glands on its back as a defense against pred-
ators, but this fluid does not affect the hands of people. Despite this protection, many toads are
eaten by snakes and large wading birds.



Spotted Frog

Because of its size and abundance, the spotted frog is probably the best known amphibian in
Y ellowstone. It can be found all summer in cold rivers, streams, smaller 1akes, marshes, ponds, and
rain pools. Adults reach a maximum length of 3-1/2 inches. The upper surface of the body is grey-
ish-brown to dark olive or even green with irregular black spots. The underside is white splashed
with brilliant orange on the thighs and arms. (Y oung frogs do not usually show this.) Breeding
beginsin late spring or early summer depending on temperatures. The eggs are laid on the surface
of the breeding ponds in compact jelly-like masses and hatch after afew weeks. The tadpoles
mature and change into adults between July and September. Like toad tadpoles, spotted frog tad-
poles feed strictly on agquatic plants, and the adults eat insects, aguatic invertebrates, and some-
times tadpoles. In the winter, the spotted frog, like all amphibians, burrows into moist mud that
won't freeze and doesn’t come up for air until spring. They can do this because they are able to
absorb oxygen from the water directly through their skin.

Western Chorus Frog

The western chorus frog is another common amphibian in Y ellowstone, but due to its small size
and secretive habits, people rarely seeit. The adults may rangein sizefrom 1 to 1-1/2 inchesin
length, and females are usually larger than males. Chorus frogs are small, sender creaturesthat are
brown, olive, or green with a prominent black stripe from the nostril through the eye and over the
arm. They also have three dark stripes down the back. These frogs may be found in grassy pools,
lakes, and marshes. They usually breed in shallow temporary pools during the late spring. Y ou can
easily find them by following their calls, which resemble the sound of athumb running along the
teeth of acomb. The chorus frog laysits eggsin looseirregular clusters attached to submerged
vegetation in quiet water. The eggs hatch in about two weeks, and the tiny tadpoles mature within
40 to 50 days. The chorusfrog's food preferences are similar to the spotted frog's. Western spotted
frogs, garter snakes, and wading birds are the chorus frog’ s natural enemies.
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Douglas-fir

Major Vegetation Zones

¢ Dominant species: Douglasfir is dominant forest typein zone

dominated by big sagebrush and grasses.

« Elevation: 6,000-7,600 feet, primarily in valleys of Lamar and
Y ellowstone rivers

Lodgepole pine

¢ Dominant species: lodgepol e pines
 Forest stage: climax
* Elevation: 7,600-8,400 feet

Spruce-fir

» Dominant species: spruce-fir
* Forest stage: young to mature
* Elevation: above 8,400 feet

Smaller Zones
Great Basin or Cold Desert, near Gardiner, Montana
Alpine tundra, above 10,000 feet

The park can be divided into three major vegetation zones: the spruce-fir, the lodgepole pine, and
the Douglas-fir. Two smaller zones are also present: a small area near Gardiner, Montana, supports
the Great Basin, or Cold Desert, vegetation zone and the apine tundra zone exists in areas above
10,000 feet.

There are two main forces determining the zones of vegetation in the park: precipitation and
bedrock. Precipitation is closely related to elevation, and most precipitation comesin the form of
snow. Thus, precipitation is held on top of the soil for much of the year and then released in a short
period during the spring and early summer. The region of the park receiving the highest rainfall is
the southwestern corner. This areais the first topographic rise that air masses from the west reach.

The two major types of bedrock found in Y ellowstone—the Absaroka volcanics and the
Y ellowstone volcanics (rhyolites)—differ in their mineral content, especidly in the amount of cal-
cium that they contain. Absaroka volcanics contain between two and eight times more calcium
than Y ellowstone rhyalites. Rhyolites are aso low in other minerals essential to plant growth. This
isthe main factor that accounts for the character of the vegetation and the vegetation zones. Glacial
activity has blurred the boundaries between various bedrocks and caused deposits of one typeto be
well within the boundaries of another. Peculiarities in the moisture content of an areathat are the
result of glaciated terrain may a so cause departures from zonal vegetation.

The spruce-fir zone is dominated by spruce-fir forests in successionally young to mature stages.
The young stands are characterized by relatively fast growing lodgepole pine, with agood repre-
sentation of both spruce and fir, especially in the understory. The overstory of the mature spruce-fir
stands can be dominated by either spruce or fir or be afairly even mixture of the two. Whitebark
pine may also be amajor component of this zone, it may even be the dominant tree species, espe-
cialy near timberline. The spruce-fir zone lies above 8,400 feet and is either underlain by Tertiary
andesitic bedrock (Absaroka volcanics) or receives more than 40 inches of precipitation each year,
or both.

The lodgepole pine zone is dominated by climax lodgepole pine or earlier seral stages with very
little or no spruce or fir in the understory. The lodgepole pineis slow growing and may reach 300
years of age or more. At older ages, the tree can have a dbh (diameter at breast height) of 12 to 20
inches. Whitebark pine may aso be present in both overstory and understory. Areasthat have a
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more favorable moisture regime (such as pond margins, drainage ways, and north-facing slopes)
may have good spruce-fir stands. The lodgepole pine zone lies between 7,600 and 8,400 feet,
receives 20 to 40 inches of precipitation annually, and is underlain mostly by Quaternary rhyolite
flows (Y ellowstone volcanics).

The Douglas-fir zone can aso be called the sagebrush zone. Douglasfir is the dominant forest
type within the zone, but more areaiis covered by big sagebrush and various grasses than by forest.
Theforest is characterized by very large, fire-scarred, well scattered trees with an understory of
smaller Douglas-fir. The density of these smaller trees can range from scattered to dense. Aspen
stands are also common in this zone. Individua spruce and fir trees can be found along streams,
and stands of lodgepole pine can be found occasionally. The form of these forests may have
changed from their origina state because of effective fire suppression efforts. This zone lies
between 6,000 and 7,600 feet along the Y ellowstone and Lamar river valleys. Less than 20 inches
of rain fall here each year. The zone is underlain by various thicknesses of glacia till derived from
the granites and Absaroka volcanics upstream. There are occasional outcrops of limestone in the
valley, which may add calcium to thetill. The bedrock is predominantly Quaternary sediments and
granite.

Asmall area near Gardiner, Montana, along the northern boundary of the park, has a vegetation
type similar to that found throughout the Great Basin. Saltbush, greasewood, winterfat, blue gram-
ma, and other such species predominate. The area usually receives less than 15 inches of precipita-
tion annually, and the heavy soils are derived from shales.

Areas above 10,000 feet support an apine tundra. Moss campion, mountain avens, native dande-
lions, and other alpine plants are found in these small islands throughout the park.

Hayden Valley and Pelican Valley, two large treel ess areas, are well covered with grassland
species. Both areas are lake beds from the Ice Age and are covered by thick deposits of lake sedi-
ment. This probably accounts for the treel ess condition.



Conifers Trees

¢ Lodgepole pine

e Limber pine

» Whitebark pine

 Englemann spruce

e Subalpinefir

 Douglasfir

* Rocky Mountain juniper

« Common junipe

* Very rare: white spruce and blue spruce

Deciduous

¢ Balsam cottonwood

¢ Narrowleaf cottonwood
¢ Quaking aspen

* Willow, various species

Most numerous
« Lodgepole pines comprise 80% of treesin Yellowstone

Concerns

« Whitebark pine nuts provide important food for grizzly bears
infall. Potential threats to the whitebark pine stands could
Bave agrave impact on the survival of the threatened grizzly

ear.

« The condition of the deciduous populations is the subject of
some debate. For more information, refer to “The Northern
Range Controversy” article in this handbook.

There are ten conifers present in Y ellowstone National Park; the white spruce and blue spruce
are both quite rare in the park and are not discussed. Additionally, thereis no ponderosapinein
either Y ellowstone or Grand Teton nationa parks even though thistree is quite prevalent in the
state of Montana.

Thelodgepale pine (Pinus contorta) is by far the most common treein Y ellowstone; 80 percent
of al treesin the park are lodgepole pines. Various Native American tribes used this tree to make
the frames of their teepees or lodges, hence the name “lodgepole” pine. The lodgepole pineisa
very straight tree that is seldom more than 75 feet tall. The speciesis shade intolerant; any branch-
es|eft in the shade bel ow the canopy will wither and fall off the tree. Trees growing by themselves
will often have branches all the way to the bottom because sunlight can reach the whole tree, but in
the areas that are more dense, the trees will not have lower branches (making the trees look like
telephone poles with Christmas trees on top).

The needles of lodgepole pine grow in groups of two, which are about two incheslong. Thisis
the only tree in Y ellowstone with just two needles. The bark is pale yellow on any section of the
tree that gets sufficient sunlight; elsewhere, the bark will appear dark. Agrayish-black fungus often
grows on the shady parts of the bark, giving the tree adark cast.

Most lodgepole pines have both male and femal e cones on them. The mal e cones produce huge
quantities of yellow pollenin June and July. This yellow pollen is often seen in pools of rainwater
around the park or at the edges of lakes and ponds. The female cone takes two years to mature. In
the first summer, the cones look like tiny, ruby-red flowers out near the end of the branches. The
next year, the cone looks more “cone-like.” There are two types of female cones. one that opens at
maturity, and a serotinous type that opens after it has been heated by aforest fire (these cones
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Trees

remain closed and hanging on the tree for years until the right conditions allow them to open).
These serotinous cones ensure a ready seed source for establishment of new treesimmediately
after afire. Seeds from trees that do not have serotinous cones (like Engelmann spruce, subalpine
fir, and Douglas-fir) must be carried into recently burned areas from surrounding stands by wind,
animals, or other agents.

L odgepole pine seedlings grow very quickly in mineral soils that have been disturbed, either by
aforest fire or by man (such as aroad cut). The tree prefers a slight amount of acidity in the soil.
Reproduction is generally vigorous. The reverse takes much longer: in the dry, cold conditions of
Y ellowstone, lodgepol e pines decay at arate of about 1 percent each year, consequently, it can take
acentury for atreeto rot away. Lodgepole pines can fall over quite easily in the dightest wind-
storm because they have no rea taproot. Instead, the roots spread out sideways and do not extend
very deeply into the ground. Because the soil in Y ellowstone is very shallow (only about 6 to 12
inches deep), the lodgepole is perfectly suited to grow here.

Thelimber pine (Pinusflexilis) is afive-needled pine. It is seldom found in pure stands, and is
more often growing in groups of afew individuals. It grows 25 to 50 feet high, and can be 200 to
300 years old at maturity. The bark isthin, light in color, and smooth. The tree has a strong taproot.
The young branches of the limber pine are very flexible and can be tied into knots without break-
ing. This peculiar characteristic is responsible for both the common and the scientific names of the
tree. In June, the tree is conspicuous because of its numerous reddish clusters of pollen-bearing
cones. The 3- to 10-inch long cones are large and greenin color.

Whitebark pine(Pinus albicaulis) aso has five needlesin each cluster, and it is amost indistin-
guishable from the limber pine except for its very characteristic purplish brown cones, which are
1-1/2 to 3-1/2 inches long and nearly that wide. The cones are rarely found at or after maturity
because the seeds are an important food item for animals such as red squirrels, Clark nutcrackers,
and bears. The bark is whitish. Whitebark pine grow mainly at higher elevations (7,000 to 10,000
feet) and have a distorted branched appearance. The tree seldom grows more than 40 feet high and
3 feetin diameter.

Engelmann spruce (Picea engelmannii) has needles that are sharp and square and grow singly
(characteristics of all spruces). Thistree can grow very large (60 to 120 feet high) and beupto 3
feet in diameter; such trees can be 350 to 500 years old. Engelmann spruce prefers shade and are
often seen growing under larger lodgepole pine trees. The tree grows slowly and has a shallow
spreading root system. Spruce wood has the peculiar characteristic of “exploding” when atree
falls, and the wood fracturesinto cubes. This spruce is somewhat cylindrical in shape.

Subalpine fir (Abies lasiocarpa) is atrue fir, meaning that its needles are blunt tipped (usually
referred to as“friendly,” since they will not stab you), flat in cross-section (they won't roll easily in
your fingers), and the cones stand straight up on the branches. Thisisthe only treein Yellowstone
that bears conesin this fashion, and it is the only true fir in the park. However, the cones disinte-
grate on the branches a short time after forming, so it is only around August that this can this be
used to distinguish the species. The tree usually grows 20 to 100 feet high and has a dbh of 1 to 2
feet. The bark is gray, often with lateral serrations and scars near the bottom because of browsing
by moose and other ungulates. The tree has a very steeple-shaped crown at the top. Shade tolerant,
it is often found growing with Engelmann spruce in the shade of lodgepole pines. In winter, if the
lower branches sag to the ground under the weight of snow, they will occasionally root and form a
small ring of trees, called a“snow mat,” around the parent. Native Americans used the balm
obtained from pitch blisters to heal sores and burns, breathed the smoke of burning needlesto
relieved colds, and chewed the tree gum to clear their throats. Subalpine firs grow in areas between
7,000 feet and timberline.

Douglasfir (Pseudotsuga menziesii) isthe largest treein the park. Although it is not atruefir, it
nevertheless has needles that are flat and friendly. It resembles the fir and the hemlock, henceiits
genus name Pseudotsuga which means “false hemlock.” The thick bark of the Douglas-fir makesit
well ableto resist forest fires. The cones hang down (unlike the true fir, which bearsits cones
upright), and they do not disintegrate on the tree (as they do on the true fir). The best distinguish-
ing feature of the Douglasfir is the female cone: it has prominent, 3-pronged bracts (which look
like tridents) coming off the cones. The same tree also has male cones (bright red, appearing in
early spring), but they fall off as soon as the pollen is shed. Few Douglas-firs grow above 7,000



Twojuniperslivein Yelowstone. Junipers belong to the Cypress family and are often called
“cedars.” Rocky Mountain juniper (Juniperus scopulorum) has needles that are scale-like or awl-
shaped, grow in groups of 3, and are3/8-1/2 inch long. The fruits are actually little cones, but they
are so fleshy that they look like berries. These berries are used to flavor gin, and they were used by
Native Americans as an important source of medicine, food, and dye. The gnarled twisted treesin
the Mammoth Hot Springs terrace area (just as you enter the Terrace Drive) are roughly 500 years
old, and are believed to be the oldest living things in the park. The Rocky Mountain juniper is dif-
ferent from the common juniper (Juniperus communis) in that the former is atree while the latter
isalow, spreading shrub.

feet in Yellowstone.

Few deciduoustreeslive in the park. There are a number of species of willow (Salix spp.)
found in riparian areas along streams; all are quite shrubby in appearance. Quaking aspen (Populus
tremuloides) isaso in the willow family and has a very flexible stem that alows the leaves to
guake and shiver in the slightest breeze, hence its name. The seeds of the aspen are scattered by
wind, and the leaves may be lined with the marks of leaf-mining insects. The bases of larger trees
are often roughened and black as a result of browsing by elk or other animals.

Balsam cottonwood (Populus balsamifera) is also in the willow family. It isthe largest broad-
leaved tree in the park. Some specimens reach a diameter of 3 feet. It has deeply furrowed gray
bark that is quite thick, which is good protection from fire. It has large, broadly ovate leaves up to
5inchesin length that are fine-toothed at the margin, dark green on upper surfaces, and lighter
underneath. The seeds have attached fluffy fibers that carry them long distances. Narrowleaf cot-
tonwood (Populus angustifolia) differs from the black cottonwood in that it has narrow, lance-
shaped leaves.
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Unique Plants Asof March 2000. . .

Unique Plants

These plants occur ONLY in Yellowstone:
* Ross bentgrass Agrostisrossiae is found in thermal areas

« Yellowstone sand verbena Abronia ammophila occurs along
the shores of Y ellowstone Lake

Ross' bentgrass only occurs on thermal ground in Y ellowstone along the Firehole River and near
Shoshone Lake. This grassis quite inconspicuous, but is one of the first speciesto green upin
warm nooks and crannies of the geyserite. Ross bentgrass can be green in January! This unique
grassis an annual species, whichisin full bloom in late May and early June. Reproductive culms
(inflorescences) are sometimes present as early as February and March, but typically do not pro-
duce viable seed. Apparently, Ross bentgrassis highly restricted to locations that provide the right
combination of moisture and warmth, in other words “natural greenhouses.” The temperature with-
in an inch of the surface under a population of the grass is usually roughly 100 degrees Fahrenheit!
As aresult, as soon as the temperatures rise in the early summer, this grass dries out due to the
heat from the summer sun above and the thermal heat beneath the plant. Ross bentgrassis already
dead and hard to find by July when most of the park’ s wildflowers are in full bloom.

There are other closely related species of grass that also occur in the geyser basinsincluding
tickle grass, Agrostis scabra, which is quite common all through the interior of the park. This
species is much more frequently encountered in the geyser basins than Ross bentgrass and |ooks
quite similar. The diagnostic characteristic of Ross bentgrassis that the panicle never completely
opens up at anthesis (flowering time) and the overall short stature of the plant. Ross bentgrassis
rarely taller than six inches and is usually much shorter, typically about 2 to 3 inches.

Change is a basic feature of the thermal features, which suggests that a successful plant in the
geyser basins must be able to shift location relatively easily as one major thermal change or a
group of changes could eradicate the entire population. Apparently, Ross bentgrass deals with this
problem efficiently. The seed dispersal mechanism has not been investigated, but probably one of
the major methods of dispersal is on the muddy hooves of bison and elk. The favored locations of
Ross' bentgrass are also locations that are habitual bedding areas for the wildlife during the winter.
Some of these locations resemble afeedlot, with droppings al over the area.

There currently appear to be no known threats to the health of this species. The most dangerous
possibility isthe arrival of an exotic species that is capable of outcompeting this grassinits spe-
cialized habitat. Currently, there are several exotic species that are spreading aggressively through-
out the thermal areas. Probably, it isonly a matter of time before some exotic species begins to
outcompete Ross bentgrass. The actua distribution of Ross bentgrassis not fully known as many
of the backcountry thermal areas have never been searched for this grass.

Yellowstone Sand Verbena

Y ellowstone sand verbena occurs along the shore of Y ellowstone Lake. There has been a contin-
uing debate among taxonomists about the relationship of this population of sand verbenato other
populations. To date, the resolution of this problem has not occurred, though recent work suggests
that Y ellowstone sand verbenais distinct at least at the subspecific level, and is certainly reproduc-
tively isolated from the closest sand verbena populations in the Bighorn Basin.

Sand verbenas are a member of the four o’clock family, which is primarily atropical family of
flowering plants. There are very few members of the family this far north, which makes the popu-
lation of sand verbena at 7,700 feet along the shore of Y ellowstone Lake a bit of an anomaly. There
isvery littleinformation on the life history of this taxa. The plants were described as annuals in the
only monograph that has examined this genusin recent years, though this particular speciesisa
perennial. The plants are prostrate on the sand surface, and some individuals occur near warm
ground, so the thermal activity in Y ellowstone may be helping the survival of this species though
that is merely conjecture at thistime. The flowers are white and the plant is quite glandular making
the foliage quite sticky. Apparently, the sand verbena flowers from roughly mid-July until killing
frostsin late August or early September.



Number in Yellowstone Exotic Plants
« Approximately 170 species |
Problems

* Displace native plant species

» Change the nature of native plant communities, thus change
available forage for ungulates such as elk and bison

» Knapweeds (four speciesin park) can displace virtualy al
other speciesin an area

Management

* 1986, Exotic Vegetation Management Plan identified:

--the species that pose the most serious threats

--areas offering best prospects for successful control

¢ Control techniques:

--education of staff and visitors

--prevention of exotic plant establishment

--control by hand-pulling, mowing, and applying approved
herbicides

¢ 1n 1998, more than 140 park staff and 100 volunteers assisted
with native plant control, treating 33 species on more than
2,000 acres

* Species considered top priority: four species of knapweed in
the park

Approximately 170 species of non-native plants are known to inhabit Y ellowstone. Thisincludes
afew ornamentalsin devel oped areas as well as a dozen or so species considered noxious by the
adjacent states of Montana, 1daho, and Wyoming. Most exotic speciesin the park are found in dis-
turbed frontcountry areas such as devel opments, road corridors, and thermal basins. Heightened
awareness for backcountry infestations has resulted in the detection and/or treatment of afew iso-
lated areas, but the full extent of the exotic plant situation is not fully surveyed or realized at this
time.

Exotic plant species are athreat because they may displace native plant species and change the
nature of vegetative communities, thus changing the available forage for grazers such aselk and
bison. Becauseit is unredlistic to think about controlling 170 species, some of which have been
well-established for decades, the park prepared an Exotic Vegetation Management Plan in 1986.
The plan identified monitoring, control, and education efforts for species categorized by the seri-
ousness of their threat and the likelihood that control could be effective.

Some of the most significant exotic plant species are dalmatian toadflax (Linaria dalmatica),
spotted knapweed (Centaurea maculosa), Canada thistle (Cirsium arvense), ox-eye daisy
(Leucanthemum vulgare), butter-and-eggs (Linariavulgaris), St. Johnswort (Hypericum perfora-
tum), houndstongue (Cynoglossum officinale), and sulphur cinquefoil (Potentillarecta). While
there are many other exotics recorded in the park, most do not have as great a potential for wide-
spread displacement of native plant communities as do these species.

Dalmatian toadflax wasfirst seen in Y ellowstone in 1947 and is prominent in northern portions
of the park. Locally, intense biological and chemical control efforts during the late 1960s and early
1970s were largely unsuccessful. Dalmatian toadflax has since spread throughout the Mammoth
area and threatens to migrate into the park interior.

Spotted knapweed is amore recent invader of the park. It is avery aggressive species that, once
established, can result in avirtual monoculture. It threatens to displace native grasses on the ungu-
late winter and summer ranges, which will have a major impact on park wildlife. Aggressive con-
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trol efforts target this species every year in order to prevent a catastrophic change in the vegetation
of the park.

Canada thistleis found throughout the park and adjacent national forests, and has been part of
thelocal florafor the past 100 years. Canada thistle has proliferated in burned areas since 1988 and
isdifficult to control.

Ox-eye daisy infestations were originally discovered in the Mammoth and Madison areas.
Recent control efforts have substantially curtailed infestations in these two area, but continued
monitoring and evaluation are necessary to ensure control efforts have been successful.

Houndstongue has become increasingly widespread. It appears to have been originally intro-
duced in the park by contaminated hay used by both the National Park Service and concessioners
in their horse operations. The seeds act like velcro, easily attaching to the coats of animals, which
has facilitated the spread of this species along animal corridors.

L eafy spurge poses another potential threat that has recently been found in the park. Although it
has only been found in small infestations so far, because it has rhizomatous roots deep under-
ground, it is extremely hard to control.

The park has made some progress in monitoring, mapping, and control of high priority target
species using an Integrated Pest M anagement approach to managing exotic plant species. This
means using a variety of techniques to control non-native plant speciesin national parks, including
chemical, biological, sociological, and physical controls. The park also cooperates with adjacent
state and county Weed Control Boards to share knowledge and technology related to exotic plant
detection and control.



*Fireisanatural forcein the Y ellowstone ecosystem Fire
—opens up closed-canopy forests to species that need sunlight
—re-seeds |odgepol e pine seeds

--promotes plant decomposition

--halts advance of treesinto grasslands

—controls spread of plant disease and insect infestations

—creates diverse habitats for wildlife

--increases rate of nutrient cycling on land and in water

« Vegetation is adapted to fire

» Some vegetation is dependent on fire.

Example: the lodgepol e pine produces two types of cones; one
that opens at maturity and a serotinous type that opens after it
has been heated by fire.

» Largefires:

In the conifer forests of the Y ellowstone plateau, average interval
of 250-400 years

In the low-€elevation grassands, average interval of 25-60 years

* Lightning starts an average of 22 fires annually

Fireisanatural force that has been operating in the Y ellowstone ecosystem since the beginning
of time. Recent records (kept since 1931) show that an average of 22 fires are started each year by
lightning. Fire scars on old Douglas-fir treesin the Lamar River valley indicate an average fre-
guency of onefire every 25 to 60 years there. Other indicators of past fires are the even-aged
stands of lodgepole pine throughout the park and charcoal in the soil, which occurs commonly.

The vegetation in the ecosystem has adapted to fire and, in some cases, may be dependent on it.
Some plant communities are dependent on the removal of the climax forest overstory to allow
them to establish. These are called pioneer communities because they are the first to inhabit sites
after afire. Other plants growing on the forest floor are adapted to survive at a subsistence level
for long periods of time. However, these plants cannot exist forever under aforest canopy and are
dependent on periodic firesto open the overstory.

Fire can prevent the invasion of treesinto grassland areas. Micro-habitats suitable for tree
seedling establishment are rare in agrassland community, but when a seed reaches these micro-
habitats during a favorable year, atree may become established. Once the tree is established and
grows, it begins to influence the environment in the immediate vicinity. More tree habitat is creat-
ed and asmall island of forest is eventually created. These islands then coalesce, more grassland is
converted to forest, and the process starts over. Periodic fire kills the small trees before they have a
chance to become islands, thus maintaining an equilibrium between forest and grassland. Older
DouglasHir trees are adapted to fire by having thick bark that resists damage by ground fires. In
the past, in areas like the park’s northern range, frequent ground fire kept most young Douglas-fir
trees from becoming part of the overstory. The widely scattered, large, fire-scarred treesin some of
the dense Douglas-fir stands in the valleys of Lamar and Gardner rivers are probably remnants of
these communities.

L odgepole pine trees produce two types of cones. one that opens at maturity and a serotinous
type that opens after it has been heated by afire. The serotinous cones ensure a ready seed source
for seedling establishment after a fire. Seeds from species without serotinous cones—such as
Engelmann spruce, subalpine fir, or Douglas-fir—must be carried into the area from surrounding
seed trees by wind, squirrels, or other agents.

Many lodgepol e pine forests have shade-tolerant spruce and fir saplings growing in the understo-
ry. If fireis excluded long enough, these lodgepole pine forests will be replaced by spruce-fir
forests. Even a climax lodgepole pine forest will change in character when fire is excluded. As
trees that established immediately after the fire reach maturity and are thinned by disease or other
natural agents, an understory of young lodgepoles begins to develop and the stand becomes quite
diverse in age. The large expanses of even-aged lodgepole pine forestsin Y ellowstone are a good
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example of how fire affects this forest community.

The spread of tree disease and the extent of individual forest fires are likely to be reduced when
anatural fire regime prevails. Y oung stands are | ess susceptible to disease and fuel levelsin them
are lower. The probability of adisease or fire spreading through large areas is reduced when the
areais broken into amosaic pattern.

Mineral nutrients are very important to plants and often are limiting factors to growth. With the
possible exception of nitrogen, the amount of nutrients available to a plant community is governed
by what is available in the soil. The mineral nutrients of an ecosystem tend more to cycle within
rather than to flow through the system. They go from the soil to the wood and leaves of the plants
to the litter and back to the soil. Rainwater and weathering of minerals bring mineral elementsinto
the system; water and animals remove them. Fire has a strong influence on the rates of some of
these processes. Mineralstied up in litter and wood are released either slowly by micro-organisms
or very rapidly by fire. Heat from fire may a so be instrumental in hastening the weathering of soil
minerals, allowing release of more mineral elements. Following afire this abundant supply of solu-
ble minerasisrapidly absorbed and increases plant growth. A large amount of nutrients are also
removed from the system by runoff water or leaching. Grassland species have more mineral nutri-
ents than pine forest species. Thus, leaching nutrients from forest communities may be a necessary
mechanism for the maintenance of the forest ecosystem.

The extent to which fires are controlled determines the degree to which an ecosystem departs
from natural conditions. Some of these departures are: more areais covered by unnatural climax
communities; the natural diversity of alandscape is diminished; forest boundaries advance; the
structure and composition of many communities change; open forests become closed; even-aged
stands become uneven; fire-susceptible species gain an unnatural prominence; disease organisms
are ableto spread over greater areas; litter and deadfall accumulate to unnatural levels, which
changes the minera pool relationships; and soils change in organic matter and mineral content.

Suppression activity by man also produces unnatural results. Heavy equipment leaves behind
unsightly scars, and modern retardants are fertilizers. These fertilizers produce some very unnatura
plant responses, as well asfind their way into streams and water courses. There have been reports
of retardants causing eutrophication of some aguatic systems.

Natural events or changesin awild area are neither good nor bad, beneficial nor detrimental.
Human value systems may define these events, but the goal in national parks remainsto find a bal-
ance between alowing nature to function without interference and using these natural areas.
Research has shown that natural fireis necessary for the health of an ecosystem and that nature
cannot always be controlled despite our best, most carefully planned management.



« For most of the park’s history, managers believed that preser- ~ Fire Management
vation of its resources meant that fires had to be extinguished.

* Scientific research revealed:

—fires have occurred in Y ellowstone for as long as there has
been vegetation to burn—fire plays arole in creating the land-
scape

—fireisapart of the ecosystem that park managers want to pre-
serve

—suppressing fires actually alters the natural landscape and
diminishes diversity

» 1972, Y€ellowstone began using natura fire management

* Between 1972 and 1987, 234 fires burned 35,000 acres—most-
ly in2dry years, 1979 and 1981.

» Seethe next section, Fires of 1988, for information on
management changes.

Naturally caused fires have occurred in the Y ellowstone area for as long as there has been vege-
tation to burn. Fire, climate, erosion, and a vast assortment of life forms ranging from microbes to
insects to mammals, including humans, have all played rolesin the creation of the vegetative land-
scape of Y ellowstone. During several thousand years of intermittent occupation of the Yellowstone
area, Native Americans may have influenced the vegetation in many ways, such as setting fires
(accidental or intentional), moving seeds, or influencing the numbers or movements of various
plant-eating mammals. The arrival of Europeans heightened human influence on vegetation, prima-
rily through suppression of fires that would have burned unimpeded in earlier times.

Virtually no effective fire fighting was done in the newly established park until 1886 when the
U.S. Army was placed in charge of protecting the park. The Army, which did not leave
Y ellowstone until 1918, successfully extinguished some fires, though it is difficult to determine
what effect their efforts had on overall fire frequency or extent of fires. In those early days, fire
suppression was most effective on the grassands, shrub lands, and savannas of the park’ s northern
range; fires were not allowed to burn freely on the grasslands and groves of the northern range for
nearly a century. Throughout the rest of the park, which islargely covered by forest, reliable and
consistent fire suppression had to wait until modern airborne firefighting techniques became avail -
ablein thelast 30 or 40 years.

Ecologists have known for many years that wildfire is essential to the evolution of a natural set-
ting; when fires are suppressed, normal plant succession processes are stagnated, and biological
diversity isreduced or altered. Research into Yellowstone's prehistory has shown that on the park’s
northern range fires occurred one to four times a century, while over the vast extent of the park’s
subal pine forests the fire interval was more typically 250 to 400 years.

On most public and private lands, maintaining wild processesis not as high a priority as other
activities and permitting wildfires to burn may not be appropriate. But in natural areas such as
Y ellowstone, preserving a state of wildnessisa primary goal of management. In 1972, Yellowstone
was one of several national parks that initiated programsto allow some natural fires to run their
courses. That year, 340,000 acres in two backcountry areas were designated as appropriate for nat-
urally caused fires.

In 1974, after the initial successes of the program, plans were made to expand the acreage. In
1975, an environmental assessment (EA) was prepared on alowing fires to burn on about
1,700,000 acresin the park; the EAwas approved early in 1976, and shortly thereafter Yellowstone
National Park and the Bridger-Teton National Forest entered into a cooperative program to involve
the Teton Wildernessin the fire plan, so that naturally caused fires could burn across the boundary
between the two federal units.

During the years since 1976, Yellowstone's fire management plan has been gradually revised and
updated in accordance with National Park Service guidelines. In 1986, a new revision of the plan
was completed and was in the final stages of approval in the spring of 1988. Under these plans, all
park fires, whether human-caused or natural, were managed according to criteriain the fire man-
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agement plan. Natura fires were continuously monitored, and tactics for monitoring and possible
control were updated daily. Fires that threatened adjacent public or private lands and communities,
park developments, or other significant resources, were suppressed with the same effort applied to
fires on other public lands.

Yellowstone's fire management plan had four goals:
¢ To permit as many lightning-caused fires as possible to burn under natural conditions.

« To prevent wildfire from destroying human life, property, historic and cultural sites, specia natu-
ral features, or threatened and endangered species.

» To suppress al human-caused fires (and any natura fires whose suppression is deemed neces-
sary) in as safe, cost-effective, and environmentally sensitive ways as possible.

» Toresort to prescribed burning when and where necessary and practical to reduce hazardous
fuels, primarily dead and down trees.

By 1988, scientists had |earned much about the occurrence and behavior of firein the 16 years
following the plan’s approval. Tens of thousands of lightning strikes simply fizzled out with no
acreage burned. While 140 lightning strikes produced fires, most burned only asmall area. Eighty
percent of the lightning starts in this period went out by themselves. During this 16-year period, a
total of 34,175 acres burned in the park as aresult of natural fires. The largest natural fire burned
about 7,400 acres (prior to this, the largest natural fire in the park’ s written history wasin 1931 at
Heart Lake where about 18,000 acres burned). During these years, no human lives were lost, and
there were no significant human injuries due to fires. No park structures or special features were
affected.



Why They Occurred The Fires of 1988
» Conditions occurred that were never before seen inthe history e

of Yellowstone:
extended drought
high winds

Statistics

¢ 9fires caused by humans
* 42 fires caused by lightning
* 36% of the park burned (793,880 acres)

* Fires begun outside of the park burned more than half of the
total acreage

* About 400 large mammals, primarily elk, perished.
« $120 million spend fighting the fires
25,000 people employed in these efforts

Fighting the Fires

 Until July 21, naturally-caused fires allowed to burn.

« After that, al fireswere fought, regardless of their cause.

 Largest fire-fighting effort in the history of the United States.

« Effort saved human life and property, but probably had little
impact on the fires themselves.

 Rrain and snow in finaly stopped the advance of thefires.

After the Fires

 Enormous public controversy occurred.

» Severa high-level task forces formed to review NPSfire poli-
cies.
Their recommendations reaffirmed the importance of natural
firein an ecosystem
They recommended additional guidelines be established to
manage natural firein Yellowstone.

Current Fire Management Policy

« suppress fires that humans caused or that threaten life and
property

* Permit naturally-ignited fires to burn if 1) they do not threaten
human life or property, and 2) if they meet certain conditions
pertaining to fire behavior, weather, and the moisture content
of the vegetation.

* Review each fire daily to ensure adequate suppression
resources available if fire control becomes necessary.

The summer of 1988 was the driest on record in Y ellowstone. While April precipitation was 155
percent of normal and May precipitation was 181 percent of normal (in Mammoth), practically no
rain fell in June, July, or August, an event previously unrecorded in the park’s 112-year written
record of weather conditions. In early summer, about 20 lightning-caused fires had been alowed to
burn. According to the fire plan, fires were evaluated on a case-by-case basis, each on its own situ-
ation and merits, before being allowed to burn. Eleven of these fires burned themselves out, behav-
ing just like fires had in previous years.
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Fires of 1988

But those fires that continued to burn into the extremely dry weeks of late June and July met
dramatically changed situations. By late July, moisture content of grasses and small branchesin the
park reached levels aslow as 2 or 3 percent while that of downed trees was measured at 7 percent
(kiln-dried lumber is 12 percent). (At 8 to 12 percent, lightning will start lots of fires, many of
which will burn freely. At 12 to 16 percent, some fires will burn up to 200 to 300 acres. At greater
than 16 percent, there are still some starts, but few fires will burn any significant acreage; 24 per-
cent is saturation, and fires do not start.) Aseries of unusually high winds, associated with dry
fronts, fanned flames that even in the dry conditions would not have moved with great speed.

Yellowstone's weather pattern in 1988 was not typical of previous years. Typicaly, there would
be bel ow-average precipitation in winter, but summers would be abnormally wet, sometimes reach-
ing 200 to 300 percent of normal rainfall in July. The statistics on summer rainfall are striking:

Percent of Normal Rainfall

April  May June July  August
1977 10 96 63 195 163
1978 91 126 42 99 46
1979 6 17 42 115 151
1980 33 152 55 143 199
1981 49 176 102 103 25
1982 169 74 89 118 163
1983 22 29 69 269 88
1984 44 84 66 297 121
1985 42 93 44 160 84
1986 145 47 64 212 75
1987 42 144 75 303 122
1988 155 181 20 79 10

At the time, park managers and fire behavior specialists had no reason to expect that the past
pattern would not continue. Six consecutive years of significantly above-average July rainfall sug-
gested that July of 1988 would be similarly wet. But, by July 15, it was clear that recent weather
patterns were not of use in predicting this summer’s weather.

On July 15, the perimeter of firesin the park was about 8,600 acres. Because of the extreme
conditions, after that day no new natural fires were allowed to burn (exceptions were made for nat-
ural firesthat started adjacent to existing fires, when the new fires were clearly going to burninto
existing fires). After July 21, all fires were subjected to full suppression efforts as manpower would
alow. (Human-caused fires had been vigorously suppressed from the beginning.) As of July 21,
the perimeter of the firesin the park totaled less than 17,000 acres. On July 27, during avisit to
Y ellowstone, the Secretary of the Interior reaffirmed that the natural fire program had been sus-
pended, and all fireswould be fought.

Fighting the Fires

An extensive interagency fire suppression effort was initiated in mid-July in the greater
Y ellowstone areain an attempt to control or contain the unprecedented series of wildfires. The
extreme weather conditions and heavy, dry fuel accumulations presented even the most skilled pro-
fessiond firefighters with conditions rarely observed.

Accepted firefighting techniques, such as constructing fire lines along the edge of the advancing
firesto create fuel breaks and backfiring to reduce fuel accumulationsin front of advancing fires
were frequently ineffective because fires spread long distances by “ spotting,” a phenomenon in
which wind carries embers from the tops of the 200-foot flames far out across unburned forest to
start spot fires well ahead of the main fire. Regular spotting up to amile and a half away from the
fires made the widest bulldozer lines useless and enabled the fires to cross such major topographic
features as the Grand Canyon of the Y ellowstone River. Fires routinely jumped traditionally recog-
nized barrierslike rivers and roads.



Fires often moved two miles per hour, with common daily advances of five to ten miles, con-
suming even very light fuels that would have been unburnable during an average season. The fast
movement, coupled with spotting, made frontal attacks on the fires impossibly dangerous, as fire
crews could easily be overrun or trapped between amain fire and its outlying spot fires. Even dur-
ing the night, fires could not be fought. Normally, wildfires “lie down” at night as increased
humidity and decreased temperature quiet them. But, in 1988, the humidity remained low at night,
and fire fighting was further complicated by extreme danger from falling trees.

Fire-fighting efforts were directed at controlling the flanks of fires and protecting lives and prop-
erty in the advancing paths of the fires. The fire experts on site generally agreed that without help
from the weather, in the form of rain or snow, there was no technology in existence that could stop
thefires.

By the last week in September, about 50 lightning-caused fires had occurred in the park, 8 of
which were till burning. More than $120,000,000 had been spent in control efforts on firesin the
greater Y ellowstone area, and most major park devel opments—and afew surrounding communi-
ties—had been evacuated at |east once as fires approached within afew miles of them. At the oper-
ation’s peak, 9,000 firefighters (including Army and Marine units), more than 100 fire engines, and
dozens of helicopters from many states participated in a huge, complex effort to control the fires
and at least protect developments. The fire suppression efforts involved many different federal and
state agencies, the largest such cooperative effort ever undertaken in the United States.

The Y ellowstone area fires of 1988 received more national attention than any other event in the
history of the parks. Unfortunately, many of the media reports were inaccurate or misleading. No
topic has caused more confusion in the media and in the public mind than the actua extent of the
fires. Confusion resulted from the fact that there were more fires in the region than just those in
Y ellowstone National Park, however, al of the fires were called the “ Y ellowstone Park fires.”
Many reports referred to these fires as part of the park’ s natural fire program, which was not true.
Reports often contained oversimplification of events and exaggeration of burn acreages. In
Y ellowstone National Park itself, the fires affected 793,880 acres or 36 percent of the park’ stotal
acreage. These acres do not represent total devastation, but are part of the burn perimeter.

Anumber of mgjor fires, most notably the North Fork Fire, the Hellroaring Fire, the Storm
Creek Fire, the Huck Fire, and the Mink Fire started outside the park and moved in. These fires
accounted for more than half of thetotal burn in the greater Y ellowstone area, and included most
of the ones that received intensive media attention. The North Fork Fire, which threatened Old
Faithful, Madison, Canyon, Norris, West Y ellowstone, Mammoth Hot Springs, and Tower-
Roosevelt Lodge, was probably started by awoodcutter’ s cigarette in the Targhee National Forest
and was the subject of immediate suppression efforts. The Storm Creek Fire started as alightning
strike in the Absaroka-Beartooth Wilderness of the Custer National Forest northeast of
Y ellowstone; it eventually threatened the Cooke City-Silver Gate area, where it received extended
national television coverage and was usually reported as aresult of Y ellowstone National Park’s
natural fire program.

Additional confusion resulted from continued media and public belief that managersin the
Y ellowstone area let park fires continue burning unchecked out of devotion to the natural fire
plan—Ilong after such fires were, in fact, being fought. All fires, no matter how they started, were
fought after July 21. Public confusion was probably heightened by misunderstandings about just
what the firefighting strategies were; if crews were observed letting afire burn an area, it may have
seemed to the casual observer that the burn was merely being monitored. In fact, in many
instances, fire bosses recognized the hopel essness of stopping firesin certain situations and con-
centrated their efforts on the protection of buildings and developed areas. The most unfortunate
public and media misconception about the Y ellowstone firefighting effort may have been that
human beings can always control fire if they really want to, but the raw, unbridled power of these
fires cannot be overemphasized. Firefighters were compelled to choose their fights very carefully,
and they deserve great praise for working so successfully to save al but afew of the buildingsin
the park. Some media attention was given to restrictions routinely placed on firefighting techniques
in the park and in surrounding wilderness areas. Contrary to media reports, bulldozers were used in
the park when requested by the fire bosses, and fire engines were used regularly off roadwaysin
fire suppression efforts.
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Post-fire Response and Ecological Consequences of Fire

By late September, as the fires were diminishing, plans were underway in Y ellowstone to devel-
op comprehensive programs for all aspects of post-fire response. These included replacement,
rehabilitation, or repair of damaged buildings, power lines, fire lines, trails, campsites, and other
facilities. An estimated 1,000 miles of fire lines, dozens of fire camps, tons of litter, 200 miles of
roads, more than 600 miles of trails, and innumerable helispots and other local impacts required
restoration. Similarly, programs were devel oped to interpret the fires and their effects for visitors
and for the general American public. And, Y ellowstone cooperated with other agencies and state
and local governmentsin promoting the economic recovery of the communities near the park
whose businesses were affected by the fires.

The scientific community, both in the private and the public sector, showed great interest in
monitoring the ecological processes following these major fires. The National Park Service cooper-
ated with other agencies and independent researchers and institutions in developing comprehensive
research directions to take full advantage of this unparalleled scientific opportunity. It is probably
safe to say that this research effort has been unparalleled in the history of the nationa parks, and its
impact will be felt throughout the scientific community for many years to come.

Thefires of 1988 had an enormous effect on the greater Y ellowstone area. The face of the park
and surrounding lands has been dramatically changed on a scale not widely anticipated even
among fire ecologists. But the change is not without precedent. Research shows that the
Y ellowstone area has been visited by natural fires on this scale periodically in the past, including
comprehensive burnsin the early 1700s and in 1850.

Scientists knew that the vegetative setting of Y ellowstone was, in large part, the product of fires
that burned here freely before the arrival of European man. Each new burn initiates a sequence of
eventsin the plant community that influences all other living formsin the area, especialy in terms
of the nutrient flow through the ecological systems.

The growth of new biotic communities began immediately following a burn. Temperatures high
enough to kill seeds penetrated |ess than an inch into the soil in most places. Only under logs and
in deep litter accumulations where the fire was able to burn for several hours, did the lethal heat
pulse penetrate more deeply into the soil. Where water was available, new plant growth wasimme-
diate—within afew days. In dry soils, the rhizomes, bulbs, root crown, seeds, and other reproduc-
tive tissues had to wait until soil moisture was replenished the following spring. Within afew
growing seasons, the forest floor was amat of grasses, shrubs, and flowers, and seedlings of future
forests of fir, spruce, and pine appear. Plant growth is unusually lush after afire because of the
mineral nutrientsin the ash and because of increased light levels on the previously shaded forest
floor.

Thefires of Yellowstone did not annihilate all life formsin their paths. Burning at a variety of
temperatures, sometimes as ground fires, sometimes as crown fires, the fires killed many lodgepole
pines and other trees, but in fact did not kill most other plants; they merely burned the tops off of
them, leaving roots to regenerate. Asthe fires passed, they created a vegetative mosaic of burns,
partial burns, and non-burns that are now the new habitats of plants and animalsin Yellowstone.

And the 1988 fires will affect future fires. Vegetation capable of sustaining another major fire
will be quite rare for decades, except in extraordinary situations (the 1988 fires actually reburned
heavily burned areas in some locations). The mosaic of young and mature plant communities pro-
vides natural firebreaks, reducing the number of fire starts and limiting fire size over time while
sustaining a greater variety of plant and animal species.

Smoke, quickly moving fires, and the demands of firefighting logistics made it impossible to
monitor mortalities of large mammals during the fires. Preliminary surveysin late September
revealed that surprisingly few large mammals were killed by fire or smoke. Though animal move-
ments were sometimes affected dramatically by the passage of fires, relatively few animals suc-
cumbed, considering the large size of park wildlife populations. Of Yellowstone's 30,000 to 40,000
large mammals, between 300 and 400 (or roughly 1 percent) perished as aresult of thefires. The
majority of these animals were elk. Of greater significance are the short- and long-term effects of
the fires on wildlife. Portions of the park’s northern range burned, which affected winter survival
of grazing animals when coupled with summer drought conditions that reduced production of for-



age. In this and many other ways, fires dramatically altered the habitat and food production of
Yellowstone.

Wildfire has been regarded as evil for centuries, and the 1988 Y ellowstone area fires stimulated
greater interest in national park management than any other event in recent times. Public fears
(often fueled by media reports) that Y ellowstone was being “destroyed” by the fires were unfound-
ed, and in the ten years that have passed since the fires, visitors have marveled at the new vistas,
the wildflower blooms, and the lush growth of new, young trees. There are still those who feel that
the Y ellowstone they knew and loved is gone forever. But Y ellowstone is not amuseum; it isaliv-
ing functioning ecosystem, and we cannot realistically expect such a place to remain unchanged
forever. Through the changes going on around usin Y ellowstone comes awareness, through aware-
ness comes knowledge, and with knowledge comes understanding.
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Color & Name Location

WHITE FLOWERS

Marsh marigold Wet meadows parkwide
Northern bedstraw Northern Range

White geranium Moist areas parkwide
Phlox Parkwide

Wild strawberry Parkwide

Yampa Parkwide in meadows
Cow parsnip Wet areas parkwide
Woodland star Meadows parkwide
Yarrow Parkwide

Pussytoes Parkwide

Spring beauty Parkwide

Ladies tresses Thermal areas, meadows
YELLOWFLOWERS

Arnica Parkwide

Yellowbells Parkwide, open areas
Glacier lily Lake area, Dunraven Pass
Cinquefoil Parkwide

Stonecrop Barren areas, parkwide

Y ellow monkeyflower Thermal areas, bogs, creeks
Rabbitbrush Northern Range
Balsamroot Northern Range

Yellow pond lily Ponds, slow streams parkwide
Sulfur buckwheat Parkwide

Yellow violet Moist meadows parkwide
Helianthella Dunraven Pass
RED-PINK FLOWERS

Shooting star Meadows parkwide
Calypso orchid Parkwide

Prairie smoke Meadows parkwide
Coralroot Forest floor parkwide
Bitterroot Northern Range

Elephant head Moist meadows parkwide
Twinflower Moist forests

Indian paintbrush Parkwide

Wild rose Northern Range

Sticky geranium Northern Range, meadows parkwide
Fireweed Parkwide
BLUE-PURPLE FLOWERS

Fringed gentian Geyser basins, meadows parkwide
Harebell Parkwide

Wild flax Dry meadows parkwide
Blue penstemon Meadows parkwide
Lupine Parkwide

Bluebdlls Moist meadows along streams and at seeps
Clematis Mammoth/Tower area
Larkspur Meadows parkwide
Monkshood Moist areas parkwide
Wildiris Meadows, Northern Range
Pasqueflower Northern Range
Aster/flesbane Parkwide

Time

May-July
July-August
July-August
May-July
May-Jduly
July-August
July-August
May-June
June-September
June-July
April-June
July-August

June-August
May-June
May-June
June-August
June-August
May-August
August-September
June-July
July-August
June-August
May-June
July-August

May-June
May-June
June-Jduly
June-July
May-June
June-Jduly
June-Jduly
June-August
June-July
June-August
July-August

May-August
July-August
June-August
June-August
June-August
May-July
May-June
May-July
June-July
June
May-June
May-September



Cultural Resources

Y ellowstone National Park isrich in cultural resources. While much is known about the great
diversity of the park’s cultural resources, much remainsto be doneto locate, identify, evaluate,
preserve, manage, and interpret those that are significant.

The cultural history of the park datesto at least 10,000 years ago and extends through the pres-
ent day. It includes prehistoric and historic use by Native Americans and their contemporary
descendants. It also includes historical use by Euro-Americans. It is believed that the first Euro-
American to enter what is now known as Y ellowstone National Park was John Colter, afur trapper
and veteran of the Lewis and Clark Expedition who traveled through the area during the winter of
1807 and 1808. The stories he told upon his return led to an area near present Cody, \Wyoming,
being described as “ Colter’ s Hell.” Following Colter’ stravels, little attention was paid to
Y ellowstone until after the Civil War when westward expansion and discoveries of gold in the
region led to arenewed interest in the area. Expeditionsin 1869, 1870, and 1871 resulted in the
wonders of Y ellowstone becoming more widely known and contributed to the creation of
Y ellowstone National Park in 1872.

Administration of the newly created park wasfirst civilian (1872-1886), then military (1886-
1918), and finally National Park Service (1916-present). As visitation to the park increased so did
associated structures and facilities. The legacy of early park administrations, both civilian and mili-
tary, and the history of the development of concessionsin national parks are preserved in buildings
still in use today. Yellowstone'srole in the history of the park preservation movement worldwide
and the history of how Americanstravel and spend their leisure timeis aso preserved here. For
more about the modern history of the park, see Chapter One.

Archeological Resources

The earliest documentation of archeological sitesin Y ellowstone was made by Philetus W.
Norris during his superintendency of the park (1877-1882). The first professional archeological
survey was conducted in 1958 and 1959, and 224 sites were recorded. The survey was not system-
atic; instead it was oriented toward areas where sites were known to occur, mostly along roadways.

Since that time approximately 2 percent of the park has been intensively inventoried, and more
than 740 prehistoric and historic Native American archeological sites and historic Euro-American
archeological sites have been recorded. Only 5 percent of these sites have been evaluated for eligi-
bility to the National Register. An exception isthe Obsidian Cliff quarry site, the premiere obsidian
source for western North America, which was designated a National Historic Landmark in June
1996.

Little of the archeological work that has occurred in Y ellowstone has been research oriented; the
majority of the surveys have been preparatory to park development projects or operationa activi-
ties. One recent exception to these construction-driven surveys was the survey work associated
with studying the effects of the 1988 fires. Another exception occurred in 1995 and 1996, when the
NPS Submerged Cultural Resource Unit surveyed portions of Y ellowstone Lake for both cultura
and natural resources. Vast portions of the park remain unsurveyed, and, through resource impacts,
land-use activities, and vandalism, it is suspected that sites that have yet to be recorded are being
damaged or destroyed. Most of the known sites are restricted to the surface or near it, therefore, lit-
tle isknown about stratified sites (sites having more then one cultural component) or buried sites.

Archeological information for Y ellowstone is recorded on the Cultural Sites Inventory (CSl).
The CSl is prepared and updated for Y ellowstone by the Midwest Archeological Center (MWAC)
and consists of an archeological overview and assessment, chronology of investigations, lists of
sites and site conditions, and maps showing site locations and areas inventoried.

Approximately 84 percent of the recorded archeological sites are of Native American origin. Site
typesin Yédlowstone include trails, quarries, hearths, game drives, base camps, chipping stations,
rock shelters, wickiups, rocklines, and tepee rings. The majority of these are unevaluated as to cul-
tural affiliation.

Avariety of prehistoric and historic Native American groups have used park resources. (See
Chapter 1.) Yellowstone is bounded by four culture areas (or subareas): the Great Basin, Northern
Plains, Wind River, and Snake-Salmon Drainage. These areas or subareas are included within larg-
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er Grand Areas. Eastern Areas and Intermediate and Intermountain Aress. Further archeological
investigations are needed to determine how these cultural areas influenced the Native American
presence in the park. The archeological evidence indicates that the majority of use occurred sea-
sondly. Historically, the Crow, Shoshone, Bannock, Nez Perce, and Blackfeet are known to have
visited the park. One group of Shoshone, known as the Sheepeaters, were living in the park when
the first historic records were made.

Throughout the history of Native Americansin Y ellowstone, resource utilization has varied
based on the availability of resources and genera “livability” of the area. Other factors were
undoubtedly at play aswell and influenced resource utilization in Y ellowstone, such asthe arriva
of Euro-Americans, the dynamic geology of the park, and dramatic climatic shifts.

Y ellowstone also has Euro-American historic archeological sites. The Euro-American presenceis
comparatively well-documented through written and photographic records, cultural objects, and
structures and buildings. However, if something or someone was not photographed, drawn, paint-
ed, written about, or discussed in an oral history, the archeological record becomes the primary
record. Euro-American historic archeology provides a means to test the historic documentation,
record previously unknown historic information, and extend the understanding of the Euro-
American presencein Yellowstone.

The mgjority of the known Euro-American archeological sites date from the late 1800s to the
mid-1940s. Generdly, they are associated with park administration under both the U.S. Army and
the National Park Service aswell as with the development of concessions within the park. Many of
these sites have not been recorded; few have been evaluated under National Register criteria. These
sitesinclude old trapper and poacher cabins, hotel sites, the Norris blockhouse (the park’s first
headquarters), Camp Sheridan, soldier stations, the Queen’s Laundry Bathhouse, graves,
Barronett’s Bridge and cabin site, and the Blacktail poacher’s cabin.

Ethnography

Ethnographic resources are tangible or intangible aspects of cultural systems, past or present,
that are identified as significant by arecognized ethnic group. Very little is known about the ethno-
graphic resources of the park. Ethnography encompasses both natural and cultural resources (e.g.,
traditional uses of obsidian and other minerals, uses of various flora and fauna).

An “Ethnographic Overview and Assessment” is currently being prepared. It will identify
resources, resource data gaps, and consultation needs, and will provide the framework for an
ethnographic resource study, traditional use study, and ethnographic study, which will be usein
developing the ethnographic overview and assessment.

Historic Structures

Y ellowstone has more than 952 historic structures associated with Euro-American occupation
and management of the park, of which five are National Historic Landmarks. The vast majority of
these structures are still in use today. All of these structures are on the List of Classified Structures
(LCS). The LCSisan inventory of historic structures that are at least 50 years old; it provides
information regarding the significance, condition, use, and proposed treatment for all structures
that may be eligible to the National Register. These structures have construction dates ranging from
the 1880s through 1940s and represent significant and various architectural styles. Many park
structures represent the development of Y ellowstone for recreation and tourism, and this context is
asignificant component of Yellowstone's history.

More types of architectural styles are represented in Y ellowstone then in any other park unit
within the national park system. However, park rustic architecture is the predominant theme.
Within this theme, five buildings have been designated as National Historic Landmarks: the Old
Faithful Inn; the Northeast Entrance Station; and the Norris, Madison, and Fishing Bridge muse-
ums. Other fine examples of rustic architecture include ranger stations; Civilian Conservation
Corps-built residences, barns, and fire caches; a network of 40 historic backcountry cabins and
lookouts; and five historic districts: Lake Fish Hatchery, Old Faithful, Roosevelt, Fishing Bridge,
and Lamar Buffalo Ranch.



The Fort Y ellowstone historic district consists of 40 military structures dating from the 1890s
and early 1900s when the U.S. Army administered the park. This district is being considered for
national significance not only for architectural style, but also for its historical importance to the
development of the park and subsequent evolution of the National Park Service.

The current List of Classified Structuresis constantly being updated. Fifty-eight percent of the
buildings included on the LCS have been evaluated for eligibility to the National Register; howev-
er, most of the buildings were evaluated for exterior significance only, and these eval uations were
done before the current contextual and thematic guidelines were approved. All park buildings will
eventually be re-evaluated under the new contexts and guidelines.

AHistoric Structure Report (HSR) is to be completed whenever there is proposed intervention
into the National Register qualities of a building. Battle and Thompson’s HSR for Fort Yellowstone
(1972) isauseful guide to existing and historical conditions; however, many changes have
occurred in the past 25 years. Historic structure reports have been completed for the Old Faithful
Inn (1993), Roosevelt Lodge (1994), Old Faithful Lodge (1995), Mammoth Hot Springs Hotel
(1995), and the Fort Y ellowstone Powerhouse (1996).

The condition of structures within Y ellowstone varies from very good to very poor. Historic
buildings have not received appropriate attention in the past. Neglect, lack of funds, a harsh winter
environment, natural deterioration, and minimal preventive maintenance have taken their toll on
buildings. Nationally significant buildings, aswell as many other National Register eligible build-
ings, were stabilized to varying degrees within the last decade. Other buildings throughout the park
are so deteriorated that a major replacement of historic fabric is required, and, in some cases, struc-
tural failure isimminent. Unfortunately, funding has not existed to perform al the needed work.

Improvements have been made in maintaining and upgrading park and concessioner facilities
through identifying and prioritizing needs. The concession hotel facilities have fared well under a
ten-year congressional appropriation to bring visitor services up to a maintainable standard.
Although there have been dramatic renovations to many of these historic hotels, afew still have
extensive needs remaining. Hamilton Stores has possessory interest in its buildings and, with park
approval, decides how to useits funds for building maintenance.

Cultural Landscapes

Acultural landscape is a geographic area, including both cultural and natural resources, associat-
ed with a historic event, activity, or person, or exhibiting other cultural or aesthetic values. A
“Cultural Landscape Study” has not been donein Y ellowstone to formally identify, evaluate, and
make nominations to the National Register. However, a study of the 370-mile road system with its
associated structures and bridges has been done, and this system is being nominated as a cultural
landscape. The Lamar Buffalo Ranch is treated as a cultural landscape. Other cultura landscapes,
both Native American and Euro-American, probably exist.

Museum Collections

The Y ellowstone museum collection consists of nearly 200,000 cultural objects and natural sci-
ence specimens representing archeology, ethnology, history, archives, biology, paleontology, and
geology. There is no debate concerning the value of the park’s collection. Its diversity reflects the
unique resource and history of Y ellowstone National Park. The collection includes paintings by
Thomas Moran, J. H. Renshawe, and J. H. Twachtman; pencil sketches by Moran, William H.
Jackson, H.W. Elliot, and W.H. Holmes; photographs by Jackson; historic hotel furnishings;

Y ellowstone Park Company touring cars and buses; stagecoaches and wagons; NPS uniforms: park
souvenirs, postcards, and scrapbooks; archeological objects; prepared birds, insects, mammals, and
fish; fossils; geologica specimens; and one of the most complete herbarium collections for high
atitude environmentsin the region. Approximately 73,000 of these objects and specimens have
been catalogued. The bulk of the museum collection is housed in the Albright Visitor Center base-
ment.
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Library and Archives

The park maintains its own archives through a cooperative agreement with the National Archives
and Records Administration; Yellowstone's archives constitute a portion of Record Group 79 of the
National Archives. Two thousand linear feet of irreplaceable historic documents are housed in a
room in the basement of the Albright Visitor Center and Museum and in one other location. The
research library, also in the basement of the museum, consists of approximately 14,000 bound pub-
lications, 150 linear feet of vertical files, approximately 2,000 manuscripts, and the rare book col-
lection.

The bulk of Yellowstone's historic photograph collection is also considered part of the National
Archives. The 80,000-image collection contains alarge number of nitrate and diacetate negatives,
which are in varying stages of deterioration. Funding to preserve these images is being sought.

Cultural Themes & Studies

Archeological Resources

The development of contexts (studies) for archeological resources has been completed for only
one theme (topic). The remaining subject headings represent suggested themes.

Aborigina Settlement Patterns: The distribution of sites across the landscape tell of past settle-
ment patterns. Analysis shows that this distribution is not random, but reflects placement of sites
relative to resources and topographic features. |mportant resources and topographic features can
include terraces, food sources, ecotonal settings where multiple resources could be reached with a
minimum of effort, and resources available only at limited locations.

Resource Utilization: Prehistoric and historic Native Americans and historic Euro-Americans uti-
lized the biological and geological resourcesin the park. Resources utilized include plants, ani-
mals, and rocks and mineras (e.g., obsidian, ignimbrite, steatite). Information gained from archeo-
logical sites regarding the distribution of plant and animal species may be of interest to biologists.
Similarly, some biological studies may be significant to archeologists.

During the early historic era, resource utilization initially focused on furs and pelts. Trapping
parties from Native American and Euroamerican communities, as well as parties of mixed groups,
cameto the Y ellowstone area to establish trap lines and to obtain fresh meat provisions. Following
the discovery of gold in Montana and the Civil War, Euro-Americans came to theregion in
increasing numbers. After 1870, resource utilization focused on ranching, mining, and the early
tourist trade.

Transportation Systems: The topography of the land channeled prehistoric and historic travel just
asit doestoday. These prehistoric and historic routes most likely followed existing animal trails.
The most famoustrail in Y ellowstone is the Bannock Indian Trail, which passes through the north-
ern haf of the park. The Bannocks used the trail historically, but the trail dates back to the Archaic
period. Thefirst recorded use of thetrail by the Bannocks wasin 1840, following the extirpation of
bison from Idaho. The Bannocks used the trail for at least 40 years, and sites along the trail can be
associated with the historic period. Other trails connect Y ellowstone to what is now Grand Teton
National Park.

The development of trails and roads increased dramatically with the creation of the park in 1872
and Superintendent Norris roadbuilding activities (1878-81). Trails and roads were devel oped to
accommodate specific types of conveyances for carrying people, goods, and suppliesto various
management and concessions facilities. The construction of more substantial roads during the late
19th and early 20th centuries through today has had an impact on various historic and archeologi-
cal resources.

Trade: Obsidian from the Obsidian Cliff site was traded across the country. Obsidian can be “fin-
ger-printed,” and this evidence indicates that obsidian from Y ellowstone has been traded, off and
on, for at least 10,000 years. The Obsidian Cliff quarry site became a National Historic Landmark
in June 1996. Additionally, the bighorn sheep in the park may have been a source of horn, which
was an important material in the trans-plains trade network. Steatite, commonly known as soap-
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stone could be carved into beads, pipes, and bowls and was very likely another important trade
item.

Historic Tourism: Tourism isthe only context that has been developed. This context developed
from the park’ s legislation, which stated that the park would serve as a“pleasureing ground for the
benefit and enjoyment of the people.” The park’s creation and development is intimately tied to the
development of tourism.

Tourism represents the single largest movement of historic human popul ations outside wartime
and, as such, represents amajor aspect of culture contact and socia change. The short-term demo-
graphic changes brought about by this economic activity since 1883 have exerted tremendous pres-
sures for development as well as change in the compositions and economic orientation of local
communities.

This approach to historic archeological sitesis particularly valid at Y ellowstone where: 1)
tourism was and is a major management focus; 2) the economics of tourism have had a tremen-
dous impact upon the overall economy of the region; 3) tourism and its associated devel opment
have historically had the greatest impact upon the park’ s and the area’ s cultural and natural
resources; 4) asignificant portion of historical sites relate to tourism in some manner. In the latter
case, it is estimated that perhaps 95 percent or more of the historic archeological sitesin
Y ellowstone are related to this economic enterprise in some manner.

Historic Resources

The “Historic Resources Study” isamulti-year, phased project. To date, one theme has been pre-
pared, “The Development of the Road System in Y ellowstone National Park, 1872-1972.” This
study documents Yellowstone's unique 370-mile, figure-eight road system devel oped by the U.S.
Army Corps of Engineers. The design, construction methods, and sensitivity to the landscape with
which this road was built became the model for many other park’s roads. The basic configuration
of the road has remained the same, but the roads have been modified to adjust to current visitor
needs, vehicle size, safety considerations, and to protect geothermal areas. Property types associat-
ed with this theme include road sections, bridges, and buildings (e.g., Northeast Entrance Station,
Gardiner Arch).

The following topics (themes) have been identified as other Y ellowstone National Park historic
contexts (studies):

The Military Rolein Yellowstone National Park, 1886—1918: The U.S. Army played an impor-
tant role in the history of Y ellowstone, the development of the National Park Service, and the evo-
lution of protection policies for large natural parks. The U.S. Cavalry was assigned to administer
the park in 1886 after civilian administration proved unsuccessful. The cavalry administered the
park until 1916 when the National Park Service was established and then stayed for two more
years with the NPS. During its tenure, the Army constructed many facilities, such as Fort
Y ellowstone, ranger stations, and backcountry cabins to facilitate the protection of the park’s natu-
ral resources. Many of these structures are still in use today. Historic archeological sites, such as
the site of the first headquarters, are also related to this theme.

The Adminigtration of Yellowstone National Park, 1872—1956: The development of
Y ellowstone National Park’ s administration influenced and coincided with the development of the
nation’s natural resource policies. Various aspects of this wide-ranging topic include: early civilian
superintendents; influence of the U.S. Army; the influence of two world wars; the advent of the
automobile; the development of the National Park Service “mission” under the leadership of
Horace Albright (the first National Park Service superintendent of Y ellowstone and |ater the direc-
tor of the National Park Service) and Stephen Mather (the first director of the National Park
Service), including their views on development of the park as a“ peopl€e's playground” ; the devel-
opment of the philosophy of wilderness values and how that affected accommodation of ever-
increasing visitation; the management of wildlife resources, such as fisheries and bison, and the
facilities built to carry out those programs; and programs such as the Civilian Conservation Corps
and the resource protection work they accomplished. Property types associated with this theme
include park rustic architecture (museums, ranger stations, cabins, residences, barns, fire caches),
the Lake Fish Hatchery and the Lamar Buffalo Ranch historic districts' rustic buildings, post-1930
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wood-frame buildings used for road and forestry camps, an extensive trail system, and historic
archeological sites.

The History of Concessionsin Yellowstone National Park, 1872—1956 : The park’ s appearance
and use has been greatly influenced by awide variety of concessioners and entrepreneurs through
their commercial promotion of Yellowstone's unique natural features. Large historic hotel and
lodge complexes were built that still retain both their architectural and historical significance. Most
noteworthy isthe 1904 Old Faithful Inn, aNationa Historic Landmark. Othersinclude the Lake
Hotel and Lodge, Old Faithful Lodge, Mammoth Hotel, and Roosevelt Lodge. In association with
the visitor accommodations are maintenance facilities, stores, service stations, and residences.
Other property types include historic archeological sites, such as bathhouses, auto camps, hotels,
and hotel dumps.



Information by Area 6

Canyon Area

The Grand Canyon of the Yellowstone

The Grand Canyon of the Y ellowstone is roughly 20 miles long, measured from the Upper Falls
to the Tower Fall area, and is 800 to 1,200 feet deep and 1,500 to 4,000 feet wide. The canyon as
we know it today is a very recent geologic feature, no more than 10,000 to 14,000 years old,
although there has probably been a canyon in this location for amuch longer period. The exact
sequence of eventsin the formation of the canyon is not well understood, and the few studies that
are available are thought to be inaccurate.

The canyon was formed by erosion rather than by glaciation. After the caldera eruption of about
630,000 years ago, the areawas covered by a series of lavaflows. The areawas also faulted by the
doming action of the caldera before the eruption. The site of the present canyon, as well as any
previous canyons, was probably the result of this faulting, which allowed erosion to proceed at an
accelerated rate. The areawas also covered by the glaciers that followed the volcanic activity.
Glacial deposits probably filled the canyon at one time but have since been eroded away, leaving
little or no evidence of their presence. The canyon is still being eroded by the Y ellowstone River
today.

The canyon below the Lower Falls was at one time the site of a geyser basin that was the result
of rhyolite lava flows, extensive faulting, and heat beneath the surface (related to the hot spot). No
one is sure when the geyser basin was formed in the area, although it was probably present at the
time of the last glaciation. The chemical and heat action of the geyser basin caused the rhyalite
rock to become hydrothermally altered, making it very soft and brittle and more easily erodible.
Evidence of thisthermal activity existsin the canyon in the form of geysers and hot springs that
are dtill active and visible. The Clear Lake area south of the canyon is probably aso aremnant of
this activity (Clear Lakeisfed by hot springs).

At the end of the last glacial period (about 14,000 to 18,000 years ago) ice dams formed at the
mouth of Y ellowstone Lake. When the ice dams melted, a great volume of water was rel eased
downstream causing massive flash floods and immediate and catastrophic erosion of the present-
day canyon. These flash floods probably happened more than once. The canyon isaclassic V-
shaped valley, indicative of river-type erosion rather than glaciation.

Thefallsare erosional features formed by the Y ellowstone River asit flows over progressively
softer, lessresistant rock. Thefirst falls, Upper Falls, is 109 feet high; it can be seen from the
Brink of the Upper Falls Trail and from Uncle Tom’s Trail. The Lower Fallsis 308 feet high and
can be seen from Lookout Point, Red Rock Point, Artist Point, Brink of the Lower Falls Trail, and
from various points along the South Rim Trail. The Lower Fallsis often described as being more
than twice the size of Niagara, athough this only refersto its height and not the volume of water
flowing over it. The volume of water flowing over the falls can vary from 63,500 gal/sec at peak
runoff to 5,000 gal/sec in the fall. Athird falls can be found in the canyon between the Upper and
Lower falls. Crystal Fallsisthe outfall of Cascade Creek into the canyon; it can be seen from the
South Rim Trail just east of the Uncle Tom's area.
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The colorsin the canyon are aresult of hydrothermal ateration. The rhyolite in the canyon con-
tains avariety of different iron compounds. When the old geyser basin was active, the “ cooking”
of the rock caused chemical aterationsin these iron compounds. Exposure to the elements caused
the rocks to change colors. Therocks are, in effect, oxidizing, or, in layman’ sterms, the canyon is
rusting. The colorsindicate the presence or absence of water in the individual iron compounds.
Most of the yellows in the canyon are the result of iron present in the rock rather than sulfur, as
many people think.

One of the canyon’s more popular wildlife attractionsis the osprey. These large, black and white
birds arrive at the canyon in late April and early May. Their nests can be clearly observed, using a
spotting scope, from Grandview, Lookout, and Artist points. There are normally at least three or
four active nests visible from these points, giving visitors arare chance to look down into the nests
without disturbing the birds.
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Hayden Valley

The Y ellowstone River flows through Hayden Valley between Y ellowstone Lake and the Grand
Canyon of the Y ellowstone. The valley was once filled by an arm of Y ellowstone Lake and, conse-
quently, contains fine-grained |ake sediments that are now covered with glacial till left from the
most recent glacial retreat 13,000 years ago. Because the glacial till contains many different grain
sizes, including clay and athin layer of lake sediments, water cannot percolate readily into the
ground. Thisiswhy the Hayden Valley is marshy and has little encroachment of trees.

Hayden Valley is one of the best placesin the park to view awide variety of wildlife. Itisan
excellent place to ook for grizzly bears, particularly in the spring and early summer when they
may be preying upon newborn bison and elk calves. Large herds of bison may be viewed in the
spring, early summer, and during the fall rut, which usually begins late July to early August.
Coyotes can almost always be seenin the valley.

Bird lifeis abundant in and along the river. Avariety of shore birds may be seen in the mud flats
at Alum Creek. Apair of sandhill cranes usually nests at the south end of the valley. Ducks, geese,
and American white pelicans cruise the river. The valley is also an excellent place to look for bald
eagles and northern harriers. Great gray owls can sometimes be seen swooping across the mead-
owsin search of food (these birds are especially sensitive to human disturbance).

Mt. Washburn

Mt. Washburn, named for Gen. Henry Dana Washburn, leader of the 1870 Washburn-Langford-
Doane Expedition, isthe main peak in the Washburn Range. It rises 10,243 ft. above the west side
of the canyon. It is the remnant of volcanic activity that took place long before the formation of the
present canyon. It is an excellent example of subalpine habitat and is very accessible to the average
visitor. Bighorn sheep and an abundance of wildflowers can be found on its slopes in the summer,
and black and grizzly bears are sometimes seen here.

Day Hiking Trails

Canyon Rims There are numerous trails and viewpoints of the canyon falls, both from the north
and south rim. A guide to the Canyon Rim trailsis available at numerous locations along the rim.

Mary Mountain Trail: This 21-mile (one way) trail climbs gradually up over Mary Mountain and
the park’s Central Plateau to the Nez Perce trailhead between Madison and Old Faithful. Elk and
bison can sometimes be seen in the distant meadows. Thetrail through Hayden Valley is often dif-
ficult to follow as bison regularly knock down the trail markers. The trailhead is north of Alum
Creek pullout, 4 miles south of Canyon Junction. The level of difficulty rating for thistrail is
“moderately strenuous’ dueto itslength.

Howard Eaton Trail: Thismoderately easy 3- to 12-mile (one way) hike has little vertical rise
and will take 2 to 8 hours, depending on how far you go. It passes through forest, meadow, and
marshland to Cascade Lake (3 miles), Grebe Lake (4-1/4 miles), Wolf Lake (6-1/4 miles), Ice Lake
(8-1/4 miles), and Norris Campground (12 miles). Most years, thistrail remains very wet and
muddy through July. Insects can also be very annoying. The trailhead is 1/2 mile west of Canyon
Junction on the Norris-Canyon Road.

Cascade L ake: Thiseasy 5-mile (round trip) hike takes 3 hours and is an enjoyable walk for those
with limited time. Thetrail passes through open meadows and over small creeks. Look for wildlife
and wildflowersin season. Most years, thistrail remains very wet and muddy through July. The
trailhead is at the Cascade Lake Picnic Area, 1-1/2 miles north of Canyon Junction on the Tower-
Canyon Road.

Observation Peak: Hike to Cascade Lake from either of two trailheads. From the lake, the strenu-
ous, 1,400 foot climb (in 3 miles) will take roughly 3 hours. The 11-mile (round trip) hike takes
you to a high mountain peak for an outstanding view of the Y ellowstone wilderness. The trail pass-
es through open meadows and some whitebark pine forests. Past Cascade Lake, there is no water
available along thetrail. This hikeis not recommended for persons with heart and/or respiratory
problems. Onetrailhead is located in the Cascade Lake Picnic Area, 1-1/2 miles north of Canyon




Junction on the Tower-Canyon Road. The other is accessed from a pullout 1/4 mile west of
Canyon on the Norris-Canyon Road.

Grebe L ake: Thereislittle vertical rise on this moderately easy 3-4 hour, 6-mile (round trip) hike.
Thetrail follows an old fire road through meadows and forest, some of which burned during the
fires of 1988. Once at the lake you can connect with the Howard Eaton Trail. The trailhead is 3-1/2
miles west of Canyon Junction on the Norris-Canyon Road.

Seven Mile Hole: This strenuous 11-mile (round trip) hike takes 6-8 hours to complete. Following
the Canyon Rim for the first 1-1/2 miles, you will be rewarded with views of Silver Cord Cascade.
Continue north another 1/2 mile where you join the Washburn Spur Trail; after another 3 miles, the
trail drops off to Seven Mile Hole, a 1-1/2 mile, 1,400 foot drop. Hike it carefully, watch your
footing, and conserve your energy. Depending on your condition and the weather, it can bealong
hike back out. Be especially careful where the trail passes both dormant and active hot springs.
Off-trail travel is prohibited. Thistrail is not recommended for persons with heart and/or respirato-
ry problems. The trailhead for the hike isthe Glacial Boulder Trailhead on Inspiration Point Road.

Washburn Trail/Washburn Spur Trail: This 11-1/2 -mile (one way) hike begins at the Dunraven
Pass trailhead, ascends Mount Washburn, and ends at the Glacial Boulder on Inspiration Point
Road. This strenuous hike takes 6-8 hours to complete. Starting at the Washburn Trailhead at
Dunraven Pass, you ascend Mt. Washburn and may see wildflowers (in season) and bighorn sheep
aswell as spectacular views. After this three-mile ascent, the Washburn Spur Trail descends very
steeply from the east side of the Fire Lookout to Washburn Hot Springsin 3.7 miles. Here you will
find some interesting thermal features, including mud pots. Continue past the turnoff to Seven Mile
Hole and follow the trail to the Glacial Boulder and the Canyon area. Thistrail is not recommend-
ed for persons with heart and/or respiratory problems. The Washburn Trailhead at Dunraven Passis
4-1/2 miles north of Canyon Junction.

Lake Area

Yellowstone Lake

Y ellowstone Lake isthe largest natural freshwater |ake at high elevation (7,733 feet) in North
America. The lake covers 136 sguare miles and is 20 miles long by 14 miles wide. It has 110 miles
of shoreline. The deepest point in the lake is measured at 390 feet, and it has an average depth of
140 feet. While in a stunning setting with the Absaroka Mountains as a backdrop to the east, the
lake has not always been so peaceful. There is geologic evidence that large vol canic eruptions have
occurred in Y ellowstone approximately every 600,000 years. The most recent of these (630,000
years ago) erupted from two large vents, one near Old Faithful (the Mallard Lake Dome) and one
just north of Fishing Bridge (the Sour Creek Dome). Ash from this huge explosion, 1,000 times the
size of Mt. St. Helens, has been found all across the continent. The magma chamber then col-
lapsed, forming a large caldera that was partialy filled by subsequent lava flows. The caldera
includes the basin of Y ellowstone Lake. The original lake was 200 feet higher than the present-day
lake, extending northward across Hayden Valley to the base of Mt. Washburn.

It isthought that Y ellowstone Lake originally drained south into the Pacific Ocean viathe Snake
River. The lake currently drains north from its outlet, the Y ellowstone River, at Fishing Bridge. The
elevation of the lake's north end does not drop substantially until LeHardy Rapids. Therefore, this
spot is considered the actual northern boundary of Y ellowstone Lake.

In the last decade, geological research has determined that the two volcanic vents, now known as
“resurgent domes,” arerising again. From year to year, they either rise or fall, with an average net
uplift of about one inch per year. During the period between 1923 and 1985, the Sour Creek Dome
wasrising. In the years since 1986, it has either declined or remained the same. The resurgence of
the Sour Creek domeis causing Y ellowstone Lake to “tilt” southward. Larger sandy beaches can
now be found on the north shore of the lake, and flooded areas can be found in the southern arms.

Research using a small submersible robot submarine has revolutionized our understanding of
Y ellowstone Lake. We now know that the bottom of the |ake looks similar to the land surfacein
Y ellowstone, with geysers, hot springs, fumaroles, and deep canyons. The deepest spot in the lake
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(390 feet) was measured in acanyon just east of Stevenson Island; previoudly, the deepest spot
(320 feet) had been measured in West Thumb. The following excerpt, which is from a report pub-
lished in Yellowstone Science (v. 8, No. 1), explains the findings from 1999 exploration.

Recently completed high-resolution surveys of the northern part of Y ellowstone Lake show
alake bottom covered with dozens of circular depressions and hundreds of spires and pinna-
cles protruding from the floor. The circular depressions are 25-800 meters in diameter, have
steep inner walls, and may be the remnants of explosive events similar to explosion craters
exposed on nearby land. The spires are composed primarily of silica, up to 35 meters high and
up to 50 metersin diameter. They occur singularly, in clusters, and in north-south-trending
lines up to 400 meters long. These linear features may sit astride fissures on the lake floor. In
many areas, spires occur around the margins of circular depressions. In at least one case, spire
devel opment appears to have both preceded and followed formation of a circular depression.

Formation of both spires and circular depressionsis related to deep-seated fluid circulation,
and occurred over the past 12,000 years. Explosions such as those responsible for these craters
result from the transformation of water to steam, often due to changesin confining pressure
that result from (and accelerate) failure and fragmentation of overlying cap rock (hydrofractur-
ing). Venting processes similar to those that form black smoker chimneys on the ocean floor
form the spiresin Y ellowstone Lake.

Members of the 1870 Washburn party noted that Y ellowstone Lake was shaped like “ahuman
hand with the fingers extended and spread apart as much as possible.” The large southwestern bay
represents the thumb of the hand. Through the years, other names have been applied to this feature,
including “West Arm” and “West Bay,” but “West Thumb” remains the accepted name. The West
Thumb of Y ellowstone Lake was formed by alarge volcanic explosion that occurred approximate-
ly 150,000 years ago. The resulting collapsed volcano (caldera) |ater filled with water forming an
extension of Yellowstone Lake. The West Thumb is about the same size as another famous vol-
canic caldera, Crater Lake in Oregon. It isinteresting to note that West Thumb is a calderawithin a
caldera, the Y ellowstone caldera that formed 630,000 years ago.

During late summer, Y ellowstone L ake becomes thermally stratified with each of several water
layers having a different temperature. The topmost layer rarely exceeds 66°F, and the lower layers
are much colder. Because of the extremely cold water, survival time for anyone who goes into the
lake is estimated to be only 20 to 30 minutes.

In winter, ice thickenson Y ellowstone Lake, and it varies from a few inches to more than two
feet. The lake' s basin has an estimated capacity of 12,095,264 acre-feet of water. Because its annu-
al outflow is about 1,100,000 acre-feet, the lake' s water is completely replaced only about every
eight to ten years. Since 1952, the annual water level fluctuation has been less than six feet.

Thereis an abundance and diversity of wildlife in this areathat attracts many visitors. The lake
is home to the largest population of wild Y ellowstone cutthroat trout in North America, which are
now threatened by illegally introduced lake trout. The area around the lake is prime grizzly bear
habitat. The Fishing Bridge area, including Pelican Valley to the north and east, is especially signif
icant ecologically to bears and other wildlife because lake, river, and terrestrial ecosystems merge
here to create adiverse natural complex unique both inside and outside the park. There are numer-
ous trout spawning streams in the area that are used by bearsin the spring and early summer.
Hayden Valley is known for the herds of bison that graze there. During the rut, in August, traffic
can be stopped for hours by huge herds of milling bison. During the winter, Pelican Valley is
another outstanding place to view bison. While river otters are quite elusive, they are seen with
some regularity at the Bridge Bay Marina during the summer. American white pelicans, bald
eagles, and osprey are commonly seen in the Lake area.

The Lake Y ellowstone Hotel, situated on the northwestern shore of the lake, isthe oldest visitor
facility still remaining in the park. It was built in 1891 on a site long known as a meeting place for
Native Americans, trappers, and mountain men. At the timeit was built, the building was not par-
ticularly distinctive, resembling any other railroad hotel financed by the Northern Pacific Railroad.
But in 1903, the architect of the Old Faithful Inn, Robert Reamer, masterminded the renovation of
the hotel, designing the ionic columns, extending the roof in three places, and adding the 15 false
bal conies, which prompted it to be known for several years as the “Lake Colonial Hotel.” A num-



ber of additional changes by 1929, including the addition of the dining room, porte-cochere (porti-
co), and sunroom, as well as the refurbishing of the interior created the gracious landmark we see
today. But, by the 1970s, the hotel had fallen into serious disrepair. In 1981, the National Park
Service and the park concessioner embarked on aten-year project to restore the Lake Hotel in
appearance to its days of glory in the 1920s. The work was finished in time for the celebration of
the hotel’ s centennial in 1991. The hotel was placed on the National Register of Historic Places
that year.

Yellowstone River

The Y ellowstone River is the last magjor undammed river in the lower 48 states, flowing 671
miles from its source southeast of Y ellowstone National Park to the Missouri River. The river
beginsin the Absaroka Mountain Range on Y ount Peak and flows through the Thorofare region
into Yellowstone Lake. It leavesthe lake at Fishing Bridge and flows north over LeHardy Rapids
and through Hayden Valley. After this peaceful stretch, theriver crashes over the Upper and Lower
falls of the Grand Canyon. It then flows generally northwest, meeting its largest tributary, the
Lamar River, at Tower Junction. The river continues through the Black Canyon and leaves the park
near Gardiner, Montana. The Y ellowstone River continues north and east through the state of
Montana and joins the Missouri River just over the North Dakota state line.

The original Fishing Bridge was built at the lake' s outlet in 1902. It was a rough-hewn corduroy
log bridge with adightly different alignment than the current bridge. The existing bridge was built
in 1937. The Fishing Bridge, situated over a cutthroat trout spawning area, was historicaly a
tremendously popular place to fish, but was closed to fishing in 1973. Since that time, the bridge
has become a popular place to observe fish.

Another popular spot to view fish is LeHardy Rapids, a cascade on the Y éllowstone River three
miles north of Fishing Bridge. In the spring, many cutthroat trout can be seen here, resting in the
shallow pools before expending bursts of energy to leap up the rapids on the their way to spawn
under Fishing Bridge. The rapids were named for Paul LeHardy, a civilian topographer with the
Jones Expedition in 1873. Jones and a partner started off on araft with the intent of surveying the
river, planning to meet the rest of their party at the Lower Falls. Upon hitting the rapids, the raft
capsized, and many of the supplies were lost, including guns, bedding, and food. LeHardy and his
partner saved what they could and continued their journey to the falls on foot.

The rapids—and the leaping cutthroat trout—became a popular visitor attraction when a board-
walk was built in 1984 providing access to the area. Due to increased visitation, agroup of harle-
quin ducks, which once frequented this areain spring, have not been seen for severa years. The
boardwalk has consequently been closed in early spring to protect this sensitive habitat, but the
harleguins have not returned.

Mud Volcano/Sulphur Caldron

When the Washburn Expedition explored the areain 1870, Nathaniel Langford described Mud
Volcano as*“ greatest marvel we have yet met with.” Although the Mud Volcano can no longer be
heard from amile away (asit could then) nor doesit throw mud from its massive crater, the areais
still eerily intriguing. Ashort loop trail from the parking lot passes the Dragon’ s Mouth and the
Mud Volcano and is handicapped accessible. The half-mile upper loop trail via Sour Lake and the
Black Dragon’s Caldron isrelatively steep. Aself-guiding trail brochureis available at the begin-
ning of the boardwalk.

The thermal features at Mud Volcano and Sulphur Caldron are primarily mud pots and
fumaroles. Fumaroles or “steam vents’ occur when the ground water boils away faster than it can
be recharged. Hydrogen sulfide gas is present deep in the earth at Mud Volcano. As this gas com-
bines with water and the sulfur is metabolized by cyanobacteria, a solution of sulfuric acid is
formed that dissolves the surface soils to create pools and cones of clay and mud. Along with
hydrogen sulfide, steam, carbon dioxide, and other gases explode through the layers of mud. The
Sulphur Caldron is among the most acidic springsin the park with apH of 1.3.

Aseries of shallow earthquakes associated with the volcanic activity in Y ellowstone struck this
areain 1978. Soil temperatures increased to nearly 200° F (93° C). The slope between Sizzling
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Basin and Mud Geyser, once covered with green grass and trees, became a barren landscape of
fallen trees known as “the cooking hillside.” In January 1995, a new feature on the south bank of
Mud Geyser became active. It covers an area of 20 by 8 feet and is comprised of fumaroles, small
pools, and frying-pan type features. Much of the hillside to the south and southwest of Mud Geyser
is steaming and hissing with afew mudpots intermixed.

Two of the most popular featuresin the Mud Volcano area are the Dragon’s Mouth and the
Black Dragon’s Caldron. The rhythmic belching of steam and the flashing tongue of water give the
Dragon’'s Mouth Spring its name, though its activity has decreased notably since December 1994.
The Black Dragon’s Caldron exploded onto the landscape in 1948, blowing trees out by their roots
and covering the surrounding forest with mud.

Day Hiking Trails

Pelican Creek Trail: Thisshort (1 mile) and easy trail is diverse asit passes through aforest to
the lakeshore before looping back across the marsh along Pelican Creek to the trailhead. It is a sce-
nic introduction to avariety of Yellowstone's habitats and a good place for birding. Thetrailhead is
at the west end of the Pelican Creek Bridge, 1 mile east of Fishing Bridge Visitor Center.

Natural BridgeTrail: The natural bridgeis a51-foot cliff of rhyalite rock that has been cut
through by the erosional forces of Bridge Creek. The easy 4-mile (round trip) trail from the camp-
ground meanders through the forest for 1.2 mile. It then joins the Natural Bridge service road and
continuesto the right (west) for 1 mile before reaching the Natural Bridge. The short but steep
switchback trail to the top of the bridge startsin front of the interpretive exhibit panel. To protect
thisfragile resource, the top of the bridge is closed to hiking. Thetrail to the bridge begins just
south of the Bridge Bay Marina parking lot near the campground entrance road. The Natural
Bridge service road, which begins 1/4 mile south of the Bridge Bay junction, is open to bicyclists
and hikers. Thetrail is closed from late spring to early summer due to bears feeding on spawning
trout in Bridge Creek. Inquire at the Visitor Center about trail closures before hiking or bicycling
these trails.

Storm Point Trail: This easy, 2-mileloop trail beginsin the open meadows overlooking Indian
Pond and Y ellowstone Lake. Thetrail passes by the pond before turning right (west) into the forest.
It continues through the trees and out to scenic, windswept Storm Point. The rocky area near the
point is home to alarge colony of yellow-bellied marmots. Following the shoreline to the west, the
trail eventually loops through the lodgepol e pine forest and returns to Indian Pond. Thetrailhead is
at the Indian Pond pullout, 3 miles east of Fishing Bridge Visitor Center.

Elephant Back Mountain Trail: This moderately strenuous 3-mile long trail climbs 800 feet in 1-
1/2 miles through a dense lodgepol e pine forest. After amile, the trail splitsinto aloop. The left
fork is the shortest and least steep route to the top. The overlook provides a sweeping panoramic
view of Yellowstone Lake and the surrounding area. The trailhead is at the pullout that is 1 mile
south of Fishing Bridge Junction.

Howard Eaton Trail: Thiseasy, 7-mile (round trip) trail begins at the east side of Fishing Bridge
and follows the Y ellowstone River for a short distance before joining a service road; the trail con-
tinues on the road for 1/4 mile. Leaving the road, the trail meanders for 3 miles through meadow,
forest, and sagebrush flats with frequent views of theriver. Wildlife and waterfowl are commonly
seen here. The last mile passes through a dense lodgepol e pine forest before reaching an overview
of LeHardy Rapids. To return, follow the same trail back to the trailhead. The trail does continue
on for another 12 miles to the South Rim Drive at Canyon, but is not well maintained. Thistrip
would require planning for afull day’s hike and areturn ride to the trailhead. This areais good
grizzly bear habitat, and the trail is closed when bears are known to bein the area. Inquire at the
Visitor Center before hiking.

Avalanche Peak Trail: This strenuous, 5-mile (round trip) trail climbs steeply (1,800 feet in 2-1/2
miles) without the benefit of switchbacks. It passes through the forest and into an old avalanche
dide area. It continues through the whitebark pine forest to a small meadow at the base of the bowl
of Avalanche Peak, affording some of the best panoramic views in the park. The trail continues up
a scree slope aong the narrow ridgeline of Avalanche Peak. An unmarked trail drops down the
northeast side of the bowl and returns to the meadow. Since whitebark pine cones are a favored




food of grizzly bearsin thefall, avoid thistrail at that time. The trial begins at the west end of
Eleanor Lake across the road to the east of the small creek.

Pelican Valley Trail: This moderately difficult 6-mile (round trip) trail winds through the Pelican
Valley providing views of the broad open valley and forest, some of the best grizzly habitat in the
lower 48 states. The turn-around point is a footbridge, however, the trail continues on through the
valley. Dueto grizzly bearsin the area, the trail is not open until July 4th, and then it is recom-
mended (not required) for use by groups of four people or more. The trailhead is at the end of a
dirt road that is 3 miles east of Fishing Bridge Visitor Center and across the road from Indian
Pond.

Grant/West Thumb Area

West Thumb Geyser Basin

The West Thumb Geyser Basin, including Potts Basin to the north, is the largest geyser basin on
the shores of Y ellowstone Lake. The heat source of the thermal featuresin thislocation is thought
to berelatively close to the surface, only 10,000 feet down! The thermal features at West Thumb
are found not only on the lake shore, but also extend under the surface of the lake. Several under-
water geysers were discovered in the early 1990s and can be seen as slick spots or slight bulgesin
the summer. During the winter, the underwater thermal features are visible as melt holesin theicy
surface of the lake. River otters are commonly seen aong the thermally melted areas of the lake
during the winter months, along with coyotes, bison, and ravens.

The 1869 Fol som-Cook-Peterson Expedition visited the West Thumb Geyser Basin, and David
Folsom described the area as follows:

Among these were springs differing from any we had previously seen. They were situated along
the shore for a distance of two miles, extending back from it about five hundred yards and into the
lake perhaps as many feet. There were several hundred springs here, varying in size from miniature
fountains to pools or wells seventy-five feet in diameter and of great depth. The water had apale
violet tinge, and was very clear, enabling us to discern small objects fifty or sixty feet below the
surface. Asmall cluster of mud springs near by claimed our attention. These were filled with mud,
resembling thick paint of the finest quality, differing in color from pure white to the various shades
of yellow, pink, red and violet. During the afternoon they threw mud to the height of fifteen feet. . .

Historically, visitors traveling to Y ellowstone would arrive at West Thumb via stagecoach from
the Old Faithful area. At West Thumb, they had the choice of continuing on the dusty, bumpy
stagecoach or boarding the steamship “ Zillah” to continue the journey by water to the Lake Hotel.
The boat dock was located near the south end of the geyser basin near Lakeside Spring.

Fishing Coneisahot spring located in the West Thumb Geyser Basin. The Folsom party proba-
bly saw it in 1869, but the first recorded description of Fishing Cone comes from the 1870
Washburn Expedition. Party member Walter Trumball wrote about Cornelius Hedges' experience
fishing:

Agentleman was fishing from one of the narrow isthmuses or shelves of rock, which divided
one of these hot springs from the [Y ellowstone] lake, when, in swinging atrout ashore, it acciden-
tally got off the hook and fell into the spring. For amoment it darted about with wonderful rapidi-
ty, asif seeking an outlet. Then it came to the top, dead, and literally boiled.

From that time on, visitor after visitor performed this feat, catching fish from the cold lake and
cooking them on the hook. For years, park Superintendent PW. Norris (1877-1882) demonstrated
it to incredulous tourists. Anational magazine reported in 1903 that no visit to the park was com-
plete without this experience, and tourists often dressed in a cook’ s hat and apron to have their pic-
tures taken at Fishing Cone. Fishing at the cone can be dangerous and istoday prohibited. A
known geyser, Fishing Cone erupted frequently to the height of 40 feet in 1919 and to lesser
heightsin 1939. One fisherman was badly burned in Fishing Cone in 1921.
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Heart Lake

Lying in the Snake River watershed east of Lewis Lake and south of Y ellowstone Lake, Heart
L ake was named sometime before 1871 for Hart Hunney, an early hunter. Other early explorersin
the region incorrectly assumed that the lake’ s name was spelled “Heart” because of its shape, and
that is the spelling that has persisted.

The small range of mountains located just west of Heart Lake, the Red Mountains, is completely
contained within the boundaries of Y ellowstone National Park. In 1871, F.V. Hayden named pres-
ent-day Mount Sheridan “Red Mountain.” In 1872, members of the second Hayden Survey trans-
ferred that name to the entire range. In 1878, Henry Gannett reported that there were 12 peaksin
the range, with 10,308-foot Mount Sheridan being the highest.

Factory Hill isa9,607-foot peak in the Red Mountains so named because of an 1871 description
by N.P. Langford of the steam vents near the mountain: “ Through the hazy atmosphere we beheld,
on the shore of the inlet opposite our camp, the steam ascending in jets from more than fifty
craters, giving it much the appearance of a New England factory village.”

Craig Pass

Craig Pass, at 8,262 feet on the Continental Divide, is about eight miles east of Old Faithful on
the Grand Loop Road. In 1891, U.S. Army Corps of Engineers Captain Hiram Chittenden discov-
ered Craig Pass while he was surveying for the first road between Old Faithful and West Thumb. It
was probably Chittenden who named the pass for IdaM. Craig (Wilcox), “thefirst tourist to cross
the pass’ on Chittenden’s new road, on about September 10, 1891.

IsaLakeisat the pass and was a so named by Chittenden. IsaLake is noteworthy as probably
the only lake on earth that drains naturally to two oceans backwards, the east side draining to the
Pacific and the west side to theAtlantic.

Shoshone Lake

Shoshone Lake, the park’s second largest lake, islocated at the head of the Lewis River south-
west of West Thumb. It is possible that fur trapper Jim Bridger visited thislake in 1833, and fellow
trapper Osborne Russell certainly reached the lake in 1839. In 1863, prospector Walter Delacy vis-
ited the lake and named it “DelLacy’s Lake.” The lake was also called “Madison Lake” because it
was erroneously thought to be the head of the Madison River. Cornelius Hedges of the 1870
Washburn Expedition named the |ake &after the party’ sleader, Gen. H.D. Washburn. In 1872, Frank
Bradley of the second Hayden Survey gave the lake another—final—name: “Upon crossing the
divideto the larger 1ake, we found it to belong to the Snake River drainage, and therefore called it
Shoshone Lake, adopting the Indian name of the Snake [River].”

Shoshone Lake is 205 feet at its maximum depth, has an area of 8,050 acres, and contains lake
trout, brown trout, and Utah chub. Originally, Shoshone Lake was barren of fish owing to water-
falls on the Lewis River. The two types of trout were planted beginning in 1890, and the Utah chub
was apparently introduced by bait fishermen. Thislarge lake is the source of the Lewis River,
which flows to the Pacific Ocean via the Snake River system. Shoshone Lake is thought to be the
largest lake in the lower 48 states that cannot be reached by road. No motorboats are alowed on
the lake.

Snake River

The Snake River isamagjor tributary of the Columbia River and has its headwaters just inside
Y ellowstone on the Two Ocean Plateau. The name, which comes from the Snake (Shashone)
Indians, was applied to theriver as early as 1812, making it one of the oldest place namesin the
park. The Snake name comes from sign language—a serpentine movement of the hand with the
index finger extended—that referred to the weaving of baskets or grass lodges of the Snake or
Shoshone Indians.

The source of the Snake River was debated for along time. The problem was to find the longest
branch in the Two Ocean Plateau, which is thoroughly crisscrossed with streams. Current maps



show the head of the Snake to be about 3 miles north of Phelps Pass, at a point on the Continental
Divideinside Y ellowstone Nationa Park. Anumber of springs gush forth upon the hillside that is
about two miles above sealevel. Uniting, they form asmall stream, which flows to the Pacific.
The Snake River isthe nation’ s fourth largest river; 42 miles of it arein Y ellowstone National
Park.

Day Hiking Trails

West Thumb Geyser Basin Trail: Thetrail begins at the West Thumb Geyser Basin parking lot
1/4 mile east of West Thumb Junction. Stroll through a geyser basin of colorful hot springs and
dormant lakeshore geysers situated on the scenic shores of Y ellowstone Lake. The 3/8 mile (round
trip) easy trail and boardwalk are handicapped accessible with assistance (the boardwalk trail has a
slight grade as it descends to and climbs up from the lake shore). Atrail guideis available at the
beginning of thetrail.

Yellowstone L ake Overlook Trail: From the West Thumb Geyser Basin parking lot, crossthe
road to the west and hike to a high mountain meadow for a commanding view of the West Thumb
of Yellowstone Lake and the Absaroka Mountains. The 2-mile (round trip) trail is mostly level ter-
rain with amoderately strenuous 400-foot elevation gain near the overlook.

Duck L akeTrail: On this moderately difficult 1-mile (round trip) hike, you will climb asmall hill
for aview of Duck and Y ellowstone lakes. From here you can see the expanse of the 1988 fires
that swept through this area. Thetrail beginsin the West Thumb Geyser Basin parking area.

Shoshone L akeTrail (viaDelacy Creek): Thetrail follows aforest edge and passes through open
meadows to the shores of Yellowstone's largest backcountry lake. Look for wildlifein meadows.
The 6-mile (round trip) trial isflat with no steep grades. The trailhead is 8.8 miles east of West
Thumb Junction.

Riddle L akeTrail: Thelevel trail crosses the Continental Divide and passes through small moun-
tain meadows and forests to the shores of a picturesque little lake. Look for moose in the marshy
meadows and for birds near the lake. Bear Management Area--trail opens July 15. The 5-mile
(round trip) trail begins approximately 3 miles south of the Grant Village intersection, just south of
the Continental Divide sign.

L ewis River Channel/Shoshone L ake L oop Trail: Get afedl for Yellowstone's backcountry as
you hike through afairly level forested areato the colorful waters of the Lewis River Channel (7
miles round trip). Look for eagles and osprey fishing for trout in the shallow waters. For an al-day
hike (11 miles), follow the channel to Shoshone Lake and return via the forested Dogshead Trail.
The Lewis River Channel trailhead is approximately 5 miles south of the Grant Village intersec-
tion, just north of Lewis Lake on west side of the road.

Old Faithful Area

The Upper Geyser Basin

Y ellowstone National Park encompasses nearly 50 percent of the world’s geysers. The largest
number of geysersin the park are found in the Upper Geyser Basin. Within one square mile, there
are at least 150 of these hydrothermal wonders. Five major geysers, Castle, Grand, Daisy,
Riverside, and Old Faithful, are predicted regularly by the naturalist staff. There are many frequent,
smaller geysersin this basin as well as numerous hot springs and one recently developed mudpot.

The hills surrounding Old Faithful and the Upper Geyser Basin are composed of Quaternary rhy-
olitic lavaflows. These flows, occurring long after the catastrophic caldera eruption of 630,000
years ago, flowed across the landscape like stiff mounds of bread dough due to their high silica
content.

Evidence of glacia activity is common in the district. The glacid till deposits underlying the
geyser basins provide the storage area for the water necessary for geysers to occur. Many land-
forms, such as Porcupine Hills north of Fountain Flats, are comprised of glacia gravel and are
reminders that as recently as 13,000 years ago, this area was buried under ice.
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The Firehole River flows through the Upper, Midway, and Lower geyser basins after originating
south of the area on the Madison Plateau. The river isfed by cold springsin its upper reaches. It
plunges over the 125-foot Kepler Cascades before reaching the Upper Geyser Basin. The name
“Firehole” comes from early trappersin the areawho saw all the steam rising from the thermal
features surrounding the river and thought it was smoke from fires. Their term for a mountain val-
ley was “hole,” and so the river was named. The Firehole River boasts a world-famous reputation
for challenging fly-fishing for brown, rainbow, and brook trout.

Thermal basins provide important habitat for wildlife in the Old Faithful District. Bison and elk
are found in large numbers here year-round. In the winter, bison and those elk which do not
migrate to lower elevations take advantage of the warm ground and thin snow cover. Less fre-
quently seen by visitors are mule deer and moose. During spring and fall, moose are occasionally
seen during the early morning or late afternoon. Mule deer are less frequently seen at this eleva-
tion, though in past years a small band has been observed wintering in the Upper Geyser Basin.
Both black and grizzly bears are seen in the Old Faithful area, especially during the spring when
winter-killed carcasses are available. Y ellow-bellied marmots are frequently seen near the board-
walk surrounding Old Faithful Geyser. Unfortunately, the colony of marmots here have learned to
subsist on human handouts.

There are other wildlife taking advantage of the unique microclimates that the hydrothermal fea-
tures provide. Cyanobacterialive in the runoff channels of hot springs and geysers, providing food
for tiny black ephydrid flies. Theflies, in turn, lay their eggs in salmon colored clumps just above
the water surface where they are then preyed upon by spiders. Birds, like killdeer, enjoy afeast of
ephydrid fly adults as well.

The developed area adjacent to Old Faithful Geyser, which contains many historic structures, has
been designated the Old Faithful Historic District. Within the district is the Old Faithful Inn, a
National Historic Landmark. Built during the winter of 1903-04, the Inn was designed by Robert
C. Reamer, who wanted the asymmetry of the building to reflect the chaos of nature. The lobby of
the hotel features a 65-foot ceiling, a massive rhyolite fireplace, and railings made of contorted
lodgepole pine. Wings were added to the hotel in 1915 and 1927.

Another historic structureis the Old Faithful Lodge. Unlike the Inn, the current Old Faithful
Lodge isaresult of numerous changes dating back to the early days of tent camps provided by
companies like Shaw and Powell Camping Company and Wylie Permanent Camping Company.
These camps were erected throughout the park and offered shelter before hotels and lodges were
built. Both companies had facilities at Old Faithful. By 1917, auto traffic into the park was increas-
ing, and it was decided that some camps could be eliminated. Y ellowstone Park Camping
Company emerged and operated on the old site of the Shaw and Powell camp, the present day site
of the Lodge. In 1918, alaundry was built on the site and construction continued on the facility
until 1928 when the Lodge reached its present configuration.

The Lower Hamilton Store was built in 1897 and is the oldest structure in the Old Faithful area
still in use. The “knotty pine” porch isapopular resting place for visitors, providing a great view
of Geyser Hill. (The oldest building at Old Faithful was built as a photo studio in 1897 for F. Jay
Haynes. Originally located 700 feet southwest of Beehive Geyser and about 350 feet northwest of
the front of the Old Faithful Inn, it now stands near the intersection of the Grand Loop Road and
the fire lane, near the crosswalk.)

Midway Geyser Basin

This geyser basin, across the Firehole River from the Grand Loop Road, is smaller in size than
the Upper and Lower geyser basins. Excelsior Geyser is agaping crater 200 x 300 feet in size that
constantly discharges more than 4,000 gallons of water per minute into the Firehole River. Also
hereis Yellowstone's largest hot springs, Grand Prismatic Spring. This featureis 370 feet in diame-
ter and more than 121 feet in depth. Abridge across the Firehole River allows access to the basin.

Lower Geyser Basin

There are two areas to view the activity of the Lower Geyser Basin, Fountain Paint Pots
(accessed by aboardwalk trail) and Firehole Lake Drive. The latter is a 3-mile, one-way drive



where you will find the sixth geyser predicted by the Old Faithful staff: Great Fountain. Its splashy
eruptions send jets of diamond droplets bursting 100 to 200 feet in the air, while waves of water
cascade down the raised terraces. The geyser erupts twice each day and predictions are within 2
hours (+/-) of actua eruptions.

Fountain Flats Drive, a short side road immediately south of the Nez Perce picnic area, follows
the Firehole River for 1-1/2 miles to a trailhead. From there, the Fountain Freight Road hiking/
biking trail continues along the old roadbed allowing hikers access to the Sentinel Meadows Trail
and the Fairy Falls Trail. Also aong this path is a handicapped-accessible backcountry site at
Goose Lake.

Anumber of famous structures once stood in this geyser basin. The Marshall House, also known
as Marshall’ s Hotel, this was the second hotel to be built in the park. Built by George W. Marshall
in 1884, it was located near the present-day site of the Fountain Flat Drive and Grand Loop Road
intersection. The hotel was later sold to a Mr. Graham and eventually purchased by the
Y ellowstone Park Association in 1886; it was renamed the Firehole Hotel. The hotel wastorn
down between 1892 and 1895. Agrave in the area of the hotel dates back to 1889 when Mattie
Culver, wife of the hotel’ sinnkeeper E.C. Culver, died from tuberculosisin March. Because the
ground was still frozen, Mrs. Culver’s body was placed in a barrel with the assistance of soldiers
from the nearby Fountain Soldier Station. Aproper burial occurred later in the spring.

The Fountain Hotel opened for businessin 1891 just a short distance south of the Marshall Hotel
sitein ameadow north of Fountain Paint Pots. Owned by the Y ellowstone Park Association, the
hotel could accommodate 350 visitors and was a pleasant addition to earlier lodging fecilities.
Accommodations included hot baths that tapped into nearby hot springs, a practice that was fortu-
nately later stopped. Thiswas one of the first Y ellowstone hotels to feed bears for the entertain-
ment of guests. The hotel was torn down in 1927.

Inthefall of 1886, after the U.S. Army took over administration of the park, small detachments
of soldiers were dispatched to outposts throughout the park. Stations at Nez Perce Creek (also
called Fountain) and Old Faithful (also called Upper Geyser Basin) were among the first of these
outposts. The Fountain Station was built “on adight bench and about 200 feet east of the northern
junction of the Fountain Freight Road and the main road through the Lower Geyser Basin.” (The
Old Faithful station was located on the west bank of the Firehole River opposite the Lion group of
geysers.) Archeological investigations of the site have reveal ed foundations and some artifacts.

One structure that till standsis the Nez Perce Creek Wayside. This exhibit tells the story of the
flight of the Nez Perce through Y ellowstone in 1877. A band of 700 men, women, and children
entered the park on the evening of August 23rd, fleeing 600 Army regulars commanded by General
0.0. Howard. The Nez Perce had been told to leave their homeland and move to a reservation.
They fled their ancestral home in the Wallowa Valley in northeastern Oregon on June 17, 1877,
and by the time they entered the park, several battles, including afight at Big Hole (another NPS
site), had occurred. During the two weeks they were in the park, the Nez Perce bumped into all 25
known people visiting the new park at that time, some more than once. Several people werekilled
or wounded. After leaving the park, the Nez Perce tried reaching the Canadian border but were
stopped by General Nelson Miles, who had reinforced General Howard’ s command. Some Nez
Perce were able to slip into Canada, but the remaining 350 tribal members led by Chief Joseph sur-
rendered to General Miles. Thisiswhere Chief Joseph gave his famous speech, “1 will fight no
more forever.” The 1,700-mile flight that included Y ellowstone National Park had come to an end.
Today, Nez Perce Creek and the nearby wayside exhibit are reminders of their visit.

Injyyed p|o - eaiy Aq ojuj 9

Shoshone Geyser Basin

Shoshone Geyser Basin isreached by a 17-mile round trip hike that crosses the Continental
Divide at Grant’s Pass. This basin has no boardwalks, and extreme caution should be exercised
when traveling through it. Trailsin the basin must be used. Remote thermal aress, such asthis,
should be approached with respect, knowledge, and care.
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Day Hiking Trails

Geyser Hill Loop Trail: Thiseasy, 1.3-mile loop trail gives visitors agood chance to see avariety
of geysers, from the ever-entertaining Anemone with its short intervals of 5 to 10 minutes to the
impressive Beehive with its unpredictable eruptions reaching 100 to 150 feet. The boardwalk
begins at the Old Faithful Visitor Center.

Numerous other combination loops or one-way walks can be chosen in the Upper Geyser Basin.
Features such as Castle, Grand, Riverside, and Daisy geysers along with Morning Glory Pool are
easily accessed using the Old Faithful self-guiding trail map. Details on geyser prediction times
may be obtained by stopping by the visitor center.

Observation Point L oop Trail: This1.1-mileloop trail gains about 200 feet in elevation to a
prominent overlook providing agreat view of the Upper Geyser Basin. The trail begins at the foot-
bridge behind Old Faithful Geyser.

Mallard L akeTrail: This moderately difficult, 6.8-mile (round trip) trail climbs through lodge-
pole pine forest (some burned areas from the 1988 fires) and along meadows and rocky slopes
before reaching at Mallard Lake. Thetrailhead isin the Old Faithful Lodge cabin area.

L one Star Geyser Trail: Thiseasy, 5-mile (round trip) trail follows an old service road along the
Firehole River through unburned forests of lodgepole pine. The geyser, which erupts approximate-
ly every 3 hours, puts on adelightful show. Thereis alogbook, located in a cache near the geyser,
for observations of geyser times and types of eruptions. Thistrail can be accessed by bicycle with
thefinal approach to the geyser on foot. The trailhead is 3 miles south of the Old Faithful area, just
beyond Kepler Cascades parking area.

Black Sand and Biscuit Basin Trails: Both areas are accessed by easy, 1/2-mile loop boardwalks.
Black Sand Basin is 1/2 mile north of the Old Faithful area and Biscuit Basin is 2 miles north.
Both areas are included in the Old Faithful areatrail guide.

Midway Geyser Basin Trail: The 1/2-mile loop boardwalk leads visitors by impressive features
including Excelsior Geyser and Grand Prismatic Spring. The parking areaiis 6 miles north of the
Old Faithful area.

Fountain Paint Pot Trail: Yellowstone's four types of thermal features can be seen in one easy -
mile walk along thisloop trail: geysers, hot springs, mudpots, and fumaroles. Atrail guideis avail-
ablefor this area, which aso includes the Firehole Lake Drive area. The parking areais 8 miles
north of the Old Faithful area.

Mystic FallsTrail: This 2-1/2 -mile (round trip) trail follows alovely creek through alodgepole
pine forest before reaching the 70-foot falls. By following a series of switchbacks, an overlook of
the Upper Geyser Basin can be reached before |ooping back to join the main trail. The trail begins
at the back of the Biscuit Basin boardwalk.

Fairy FallsTrail: At 200 feet high, Fairy Fallsis an impressive backcountry sight. It can be
reached from two different trailheads, both easy hikes. Thefirst trailhead, 1 mile south of the
Midway Geyser Basin, begins at a steel bridge across the Firehole River and follows the Fountain
Freight Road hiking/biking trail for approximately 1 mile before the hiking-only trail to Fairy Falls
branches off on the left (atotal of 5 miles). The second trailhead, 1/2 mile south of the Nez Perce
picnic area on the Fountain Freight Road, follows the hiking/biking path from the northern end, 1-
3/4 miles to the junction with the Fairy Fallstrail (atotal of 7 miles).



Norris/Madison Area

Norris Geyser Basin

Norris Geyser Basin is the hottest, oldest, and most dynamic of Yellowstone'sthermal areas. The
highest temperature yet recorded in any geothermal areain Y ellowstone was measured in a scien-
tific drill hole at Norris: 459°F just 1,087 feet below the surface! There are very few thermal fea-
tures at Norris under the boiling point (199°F at this elevation). Norris shows evidence of having
had thermal features for at least 115,000 years. The featuresin the basin change daily, with fre-
quent disturbances from seismic activity and water fluctuations.

Norris sits on the intersection of three mgjor faults. The Norris-Mammoth Corridor is afault that
runs from Norris north through Mammoth to the Gardiner, Montana, area. The Hebgen Lake fault
runs from northwest of West Y ellowstone, Montana, to Norris. This fault experienced an earth-
quake in 1959 that measured 7.4 on the Richter scale (sources vary on exact magnitude between
7.1 and 7.8). These two faults intersect with aring fracture that resulted from the Yellowstone
Caldera of 600,000 years ago. These faults are the primary reason that Norris Geyser Basin is so
hot and dynamic.

The vast majority of the waters at Norris are acidic, including acid geysers which are very rare.
Steamboat Geyser, the tallest geyser in the world (300 to 400 feet) and Echinus Geyser (pH 3.5 or
so) are the most popular features. The basin consists of three areas. Porcelain Basin, Back Basin,
and One Hundred Springs Plain. Porcelain Basin is barren of trees and provides a sensory experi-
encein sound, color, and smell; a3/4 mile dirt and boardwalk trail accesses this area. Back Basin
is more heavily wooded with features scattered throughout the area; a 1-1/2 -mile trail of board-
walk and dirt encircles this part of the basin. One Hundred Springs Plain is an off-trail section of
the Norris Geyser Basin that is very acidic, hollow, and dangerous. Travel is discouraged without
the guidance of knowledgeable staff members.

Periodically, Norris Geyser Basin undergoes a large-scal e basin-wide disturbance. This changeis
manifested in water level fluctuations, temperature changes, pH changes, color changes, and erup-
tive pattern changes in features throughout the basin. Some features become murky; others, like
Echinus Geyser, are less predictable. Geologists and water chemists have studied these distur-
bances, and have several theories about why they occur. Some say the disturbances are amassive
fluctuation in the underground reservoirs that provide water to the basin. It is known that Norris
has several water systems that supply water to various parts of the area; some call them stacked
water systems. Some theorize that because the disturbance usually occursin thefall thereisless
surface water mixing with water from deep underground. The water from deep underground holds
more silica and clogs the cracks and crevices that supply water, thereby creating a“ disturbance” as
pressure builds. Exciting things happen during disturbances. For example, asmall geyser,
Porkchop, became a continuous jet of steam and water in 1985; during the fall of 1989, at the onset
of disturbance, Porkchop clogged with silica and blew up. Rocks from the apron around the geyser
flew 200 feet into the air! Disturbances usually last for afew weeks, and then the basin returnsto a
more “normal” state.

The Ragged Hills that lie between Back Basin and One Hundred Springs Plain are thermally
atered glacial moraines. As glaciers receded, the underlying thermal features began to express
themselves once again, melting remnants of the ice and causing masses of debris to be dumped.
These debris piles were then atered by steam and hot water flowing through them.
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The areawas named for (and by) Philetus W. Norris, the second superintendent of Yellowstone,
who provided the first detailed information about the thermal features. The Norris Geyser Basin
Museum is one of the park’s original trailside museums and was built in 1929-30. It is an outstand-
ing example of stone-and-log architecture and is a National Historic Landmark.

Acrosstheroad from the thermal basin at the entrance to the Norris campground is the Museum
of the National Park Ranger. The museum is housed in the Norris Soldier Station, one of the old-
est, remaining soldier stations in the park. An earlier structure was built in 1886, but it was
replaced after afirein 1897. The building was modified in 1908. After the Army years, the build-
ing was used as a ranger station and residence until the 1959 Hebgen L ake earthquake caused
structural damage. The building was restored in 1991 and adapted to its current use.
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The Norris Campground area and the meadows adjacent to the Gibbon and Madison rivers are
prime elk calving areas in the spring. Fall brings bull elk to these same meadows. Bison frequent
the same meadows in the spring, summer, and fall and use the thermal areas agreat deal in the
winter season. Both black and grizzly bears pass through the Norris area, with grizzlies using the
thermal areas in the spring to feed on winter-killed elk and bison. Norrisis one of the few areasin
Y ellowstone having lizards. The sagebrush lizard can only survive here due to the influence of
thermal activity. They are sensitive to disturbance and are only occasionally seen on the public
trails. Chorus frogs may be heard in the areain the spring, mixing their song with the winnowing
of the snipe.

The thermal areas are known for their abundant and unusua lifeformsincluding many species of
bacteria, algae, and insects. Because Norrisis acidic, some forms of life that are especially suited
to lifein extremes of heat and acid have been found here. Cyanidium (a green algae) is one of the
more unusual algafound at Norris; the best locale for viewing isin Porcelain Basin in the runoff
channel near Whirligig Geyser. Look for the stresk that |ooks like lime Koolaid. Norrisalso hasa
great deal of coloration due to mineral stain, so look closely before assuming it’s alive! Killdeer
are found in the basin year-round taking advantage of the brine flies and other insects that carry on
their livesin the warm waters.

Roaring Mountain

Located just north of Norris on the Norris-Mammoth section of the Grand Loop Road, Roaring
Mountain isalarge, acidic thermal area (solfatara) that contains many steam vents (fumaroles). In
the late 1800s and early 1900s, the number, size, and power of the fumaroles was much greater
than today.

Virginia Cascades

Athree-mile section of an older portion of the Grand Loop Road takes visitors past 60-foot high
Virginia Cascades, which is part of the rim of the Y ellowstone Caldera. This cascading waterfal is
formed by the very small (at this point) Gibbon River. A 22-mile swath of lodgepole pine that was
blown down by wind-shear action in 1984 is just beyond the entrance to the Virginia Cascades
Drive. This “blowdown” was burned during the North Fork firein 1988, and the landscape is par-
ticularly blackened and barren. (Thisis the site where afamous news anchor said, “Tonight, thisis
all that'sleft of Yellowstone.”) Aboardwalk trail takes visitors into the middle of the blowdown
and awayside exhibit tells the story.

Artist Paint Pots Area

Artist Paint Potsisasmall but lovely thermal areajust south of Norris Junction. A1-mile round
trip trail takes visitors to colorful hot springs, two large mudpots, and through a section of forest
burned in 1988. Adjacent to this area are three other off-trail, backcountry thermal areas: Sylvan
Springs, Gibbon Hill Geyser Basin, and Geyser Creek Thermal area. These areas are fragile, dan-
gerous, and difficult to get to; travel without knowledgesble personnel is discouraged.

Monument Geyser Basin isasmall, nearly dormant basin that lies at the top of avery steep 1-
miletrail just south of Artist Paint Pots. Thermos-bottle shaped geyser cones are remnants of a
much more active time. Just south of Artist Paint Pots, the 84-foot Gibbon Falls tumbles over rem-
nants of the Y ellowstone Calderarim. The rock wall on the opposite side of the road from the
waterfall isthe inner rim of the caldera.

Madison Junction

At Madison Junction, the Gibbon River joins the Firehole River to form the Madison River. (The
Gibbon River flows from Wolf Lake through the Norris areato Madison Junction. The Firehole
River starts south of Old Faithful and flows through the park’s major thermal basins northward to
Madison Junction.) The Madison joins the Jefferson and the Gallatin rivers at Three Forks,
Montana, to form the Missouri River. The Madison is a blue-ribbon fly fishing stream asis the
Firehole River.



Madison Junction lies within the eroded stream channels cut through lava flows formed after the
caldera eruption. National Park Mountain is actually part of the lava flows that encircle the
Madison Junction area. Near this site, in 1870, the Washburn-Langford-Doane Expedition is said to
have camped and discussed the future of the region they were exploring. Legend hasit that this
was where the idea of the national park was discussed. It should be noted that there is no evidence
of the campfire conversation ever taking place, and there is certainly no evidence to show that the
idea of anational park was discussed.

The Madison Museum is one of the park’s original trailside museums built in 1929-30. It isan
outstanding example of stone-and-log architecture and is a National Historic Landmark.
Archeological digsin the campground area (and also at Norris Campground) reveal that people
have camped in these areas for at least 10,000 years. Campfire remnants, obsidian flakes, and chips
and bone fragments show that these campgrounds have always been favorites! The Madison areais
used by bison year-round and an excellent place to view herds of the animal.

Terrace Springs liesjust north of Madison Junction. Thereis a short boardwalk around the
springs in this small thermal area. The runoff from the springs passes under the road and flows
down along slope to the Gibbon River. Y ellow monkey flowers line the runoff channelsin season.

Firehole Canyon Drive, a side road, follows the Firehole River upstream from Madison Junction
to just above Firehole Falls. The drive takes sightseers past 800-foot thick lava flows. Firehole
Falsisa40-foot waterfall. An unstaffed swimming area hereis very popular in the warmest of the
summer season. Cliff divingisillegal.

Day Hiking Trails

Norris Area

Grizzly L ake: This4-mile (round trip) trail passes through atwice-burned lodgepole pine stand
(1976 and 1988) and through nice meadows. The hike is moderately difficult with some short,
steep climbs. The lake islong, narrow, and heavily wooded. The lake can be difficult to access
beyond the trail end of the lake because of alog jam crossing. Marshiness and mosquitos can make
travel difficult early in the season. The lake is popular with anglers due to a strong population of
small brook trout. The trailhead is 1 mile south of Beaver Lake on the Mammoth- Norris Road.

Solfatara Creek: Thefairly easy, 13-mile (round trip) trail follows Solfatara Creek for ashort dis-
tance to the junction with Ice Lake Trail; it then parallels a power line for most of the way to
Whiterock Springs. It climbs a short distance up to Lake of the Woods (difficult to find asiit’ s of f
trail abit) and passes Amphitheater Springs and Lemonade Creek (don’t drink it). These are small,
but pretty thermal areas in the otherwise non-descript lodgepole pine forest. Thetrail then contin-
ues on to meet the road. Thereisno trail connection back to the campground except the way you
came. Parking acar at both endsis desirable. Thisis agood place to send folks who don’'t want to
see many other hikers, but it can be under bear restrictions so check before you send people. The
trail beginsin Loop C of the Norris Campground and ends 3/4 miles south of Beaver Lake Picnic
Areaon the Mammoth-Norris Road.

IceLakeTrail (direct route): Ice Lakeisalovely, small 1ake nestled in the thick lodgepole pine
forest. Some of the areawas heavily burned in 1988. The easy 0.3 mile trail ends at a handicapped
accessi ble backcountry site on the lake (some assistance may be needed to reach the lake). Hikers
can continue from Ice Lake to Wolf Lake, Grebe Lake, and Cascade L ake, and then on to Canyon.
Thetrailhead is 3-1/2 miles east of Norris on the Norris-Canyon Road.

Wolf L ake Cut-off Trail: Thetrail follows the Gibbon River past Little Gibbon Falls and then
through dense, partially burned lodgepol e pine forest to Wolf Lake. It is 1 mile to the junction with
the Wolf Lake trail and about 2 miles on to the lake. The trail crosses the stream several times and
may be difficult to follow due to lack of regular maintenance. The trail is accessed from the big
pullout about 1/4 mile east of Ice Lake Trailhead on the Norris-Canyon Road (orange trail markers
can be seen once hikers cross the road from the parking area.

Cyanet L akesTrail: Thiseasy, 8-mile (round trip) trail travels through intermittently burned
lodgepole pine forest and past small marshy ephemeral ponds to the lush meadows surrounding
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Cygnet Lakes (small and boggy). Day use only! Trail not maintained beyond Cygnet Lakes. The
trailhead is the pullout on the south side of the Norris-Canyon road approximately 5.5 miles west
of Canyon Junction.

Artist Paint Pots: Thisisone of the overlooked yet wonderful short hikes (1 mile round trip) of

Y ellowstone. The trail winds across awet meadow on boardwalk then enters a partially burned
lodgepole pine forest. The thermal area within the short loop at the end of the trail contains some
of the most colorful hot springs and small geysers found in the area. Two mudpots at the top of the
hill allow closer access than Fountain Paint Pots. Caution for flying mud! Remind folks to stay on
the trail throughout the area. The trailhead is 4-1/2 miles south of Norris on the Norris-Madison
Road.

Monument Geyser Basin: This 2-mile (round trip) trail is deceptively easy asit meanders along a
gentle gradient following the Gibbon River, then it turns sharply uphill and climbs 500 feet in one-
half mile. Footing is on eroding geyserite and rhyolite, somewhat reminiscent of ball bearings. The
geyser basin isavery interesting collection of dormant cones of varying sizes; one resembles a
thermos bottle! Most of the thermal activity here has ceased. The trailhead is 5 miles south of
Norris just past the Gibbon River Bridge.

Madison Area

Purple Mountain: This 6-mile (round trip) trail ascends the mountain in a steady climb of 1,500
feet through intermittent burned lodgepole pine forest and ends with anice view of the Firehole
Valley and lower Gibbon Valley; some views of the Madison Junction areaare also visible. The
tria is close to Madison Campground, about 1/4 mile north of the junction on the Madison-Norris
Road. Thereislimited parking.

Harlequin L ake Thiseasy, 1-mile (round trip) trail is a gentle ascent through burned lodgepole
pinesto asmall, marshy lake popular with mosquitos and waterfowl (but not harlequin ducks). It is
anice, quick hike where visitors can escape the road for alittle bit. The trailhead is 1-1/2 miles
west of Madison Campground on the West Entrance Road.

Two RibbonsTrail: This 1-1/2 -mile (round trip) trail is a completely boardwalked and winds
through burned lodgepol e pine and sagebrush communities next to the Madison River. There are
good examples of fire recovery and regrowth here as well as buffalo wallows. There are no inter-
pretive signs or brochures other than the wayside exhibits at the trailheads. The unmarked trailhead
isin alarge pullout approximately 5 miles east of the West Entrance.

Gallatin Area

There are many excellent hiking opportunities in the Gallatin area. Most of these, however, are
longer and steeper than the average day hike. They include Daly Creek, the Sky Rim, Black Buitte,
Specimen Creek, Crescent Lake/High Lake, Sportsman Lake, and Bighorn Pass and Fawn Pass.
For more information, consult a Visitor Center or one of the hiking trail guides available from the
Y ellowstone Association.



Mammoth Area

Mammoth Hot Springs

Even though Mammoth Hot Springs lies outside the caldera boundary, the geothermal activity
here isthe result of the same magmatic system that fuels other Y ellowstone thermal areas. Hot
water flows from Norristo Mammoth along afault line roughly associated with the Norristo
Mammoth road. Shallow circulation along this corridor allows Norris' super-heated water to cool
somewhat before surfacing at Mammoth, generally to about 170° F.

While most of the geothermal formations you seein the park are made up of sinter, the hot
spring terraces are travertine. This difference isthe result of the kind of rock underlying the
Mammoth area, which is limestone rather than rhyolite. Travertine formations grow much more
rapidly than sinter formations due to the softer nature of limestone. Hot water charged with carbon
dioxide (one of the gases released from the magma chamber) forms aweak carbonic acid solution.
This acidic water rises through the limestone, dissolving large quantities of rock. Once the water
reaches the ground surface, some of the carbon dioxide escapes from solution and the white,
chalky mineral called travertine is deposited. About two tons of travertine are deposited each day
on the terraces.

Although visitors are sometimes confused by the rapidly shifting activity of the hot springs and
disappointed when a favorite spring appears to have “died,” it isimportant to realize that the loca-
tion of springs and the rate of flow in various springs changes daily. The overall volume of water
discharged by all of the springs together fluctuates little, however.

The Mammoth area has been thermally active for several thousand years, and the evidence of
past thermal activity is extensive. Terrace Mountain, northwest of Golden Gate, has a thick cap of
travertine. The Mammoth Terraces extend all the way from the hillside where we see them today,
across the Parade Ground, and down to Boiling River. The Mammoth Hotel, aswell asal of Fort
Y ellowstone, is built upon an old terrace formation known as Hotel Terrace. (There was some con-
cern when construction began in 1891 on the Fort site that the hollow ground would not support
the weight of the buildings, but construction proceeded). Severa large sink holes (fenced off) can
be seen on the Parade Ground.

The Mammoth area also exhibits much evidence of glacia activity from the Pinedal e Glaciation.
The summit of Terrace Mountain is covered with glacial till, thereby dating the travertine forma-
tion there to earlier than the end of the Pinedale Glaciation (15,000 years ago). Severa thermal
kames, including Capitol Hill and Dude Hill, are major features of the Mammoth area. Ice-margin-
a stream beds are in evidence in the small, narrow valleys where Floating Island Lake and
Phantom Lake are found east of Mammoth. In Gardner Canyon, one can see the old, sorted gravel
bed of the Gardner River covered by unsorted glacia till.

Mammoth is much lower in elevation than the rest of the park, and has always been used by ek
during winter. Today, however, ek are found in the Mammoth area year-round, a result of the
devel opment. In the summer, herds of cows and calves will congregate here to forage on the well-
watered lawns. In the fall during the rut, the bulls will a'so move in and congregate on the lawns.
There have been many close calls and some accidents because visitors approach the elk too closely
thinking they are tame. Besides the ample supply of forage, the development offers elk refuge from
their natural predators, including bears, coyotes, mountain lions, and (now) wolves. Rivaling the
ek in numbers, Uinta ground squirrels form alarge colony every summer in front of the visitor
center and among the hotel cabins.

Fort Yellowstone

All of the red-roofed, many-chimneyed buildingsin the Mammoth area are part of historic Fort
Y ellowstone. In 1886, after 14 years of inadequate civilian management of the park, the U.S. Army
was called upon to manage the park’s resources and visitors. Atroop of calvary was ordered to
Y ellowstone. Because the military only expected to be in Y ellowstone a short while, they built a
temporary post near the base of the Mammoth Terraces called Camp Sheridan. After five cold,
harsh winters, it was apparent that tents were not sufficient to house the troop and construction
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began on Fort Y ellowstone, a permanent post.

Thefirst building constructed (in 1891) was the guard house, which directly related to the
Army’s mission—protection and management of the park and its visitors. There were three stages
of construction at Fort Y ellowstone. Thefirst set of clapboard buildings were built in 1891; the sec-
ond set in 1897 when the military expanded to atwo-troop fort. Finally, in 1909, the stone build-
ings were built. The military contingent assigned to Y ellowstone was now 400 men or four troops.
In 1916, the National Park Service was established, and the Army returned control of Yellowstone
to civilians. However, the civilian NPS could not be organized quickly enough and the Army
returned in 1917; their duty was finally completed in 1918. Fort Y ellowstone is one of the best
remaining examples of a 1900-era cavary post. All of the buildings are adaptively used by the
NPStoday. The Albright Visitor Center and Museum was the bachelor officers' quarters during the
military era.

There are many historic structures in the Mammoth area besides the Fort Y ellowstone structures,
including the Mammoth Hotel, which is actually the remaining wing of one of the early Mammoth
Hotels; the Engineer’s office (“Pagoda’), designed in 1903 by Hiram Chittenden of the U.S. Army
Corps of Engineers; the Scottish Rite Chapel, 1913, still used today for religious services and isthe
site of many weddings; Reamer House, designed in 1908 by well-known architect Robert Reamer,
an example of Prairie-style architecture; and the Haynes Picture Shop, photographic studio used by
the Haynes family.

Roosevelt Arch

Thefirst mgjor entrance for Y ellowstone was at the north boundary. Before 1903, trains would
bring visitors to Cinnabar, Montana, which was a few miles northwest of Gardiner, Montana, and
people would climb onto horse-drawn coaches there to enter the park. In 1903, the railway finally
came to Gardiner. Robert Reamer, architect of the Old Faithful Inn and other structuresin
Y ellowstone, designed an immense stone archway for coaches to travel through on their way into
the park. At the time of the arch’s construction, President Theodore Roosevelt was visiting the park
and he officially placed the cornerstone for the arch. The Arch was subsequently named for him.
The top of the Roosevelt Arch isinscribed with the phase, “For the benefit and enjoyment of the
people,” which is taken from the Organic Act of 1872, the enabling legislation for Yellowstone
National Park.

45th Parallel Bridge & Boiling River

Asign near where the road crosses the Gardner River marks the 45th parallel of latitude. The
45th parallel is animaginary line that circles the globe halfway between the equator and the North
Pole. This same line passes through Minneapolis-St. Paul; Ottawa, Ontario, Canada; Bordeaux,
France; Venice, Itay; Belgrade, Yugoslavia; and the northern tip of the Japanese islands. Herein
Y ellowstone, the line marks the M ontana-Wyoming border.

Aparking area on the east side of the road is used by visitors who walk to the “Boiling River.”
Bathers must walk upstream about a half mile from the parking areato the place where the foot-
path reaches the river. This spot is also marked by large clouds of steam, especialy in cold weath-
er. Here, alarge hot spring, known as Bailing River, enters the Gardner River. Whileitisillega to
bathe or soak in any hot spring in the park, use is alowed here where the hot and the cold water
mix in pools aong the river's edge. Bathers are allowed in the river during daylight hours only.
Bathing suits are required, and no alcoholic beverages are allowed. Boiling River is closed in the
springtime due to hazardous high water and often does not reopen until mid-summer.

Mt. Everts

Mt. Everts was named for explorer Truman Everts, the member of the 1870 Washburn
Expedition who became separated from his companions, lost his glasses, lost his horse, and spent
the next 37 days starving and freezing and hallucinating as he made his way through the untracked
and inhospitable wilderness. Upon rescue, he was, according to his rescuers, within but afew
hours of death. Everts never made it quite as far as Mt. Everts. He was found near the “ Cut” on the
Blacktail Plateau Drive and was mistaken for ablack bear and nearly shot. His story, which he



later published in Scribner’ s Monthly Magazine, remains one of Yellowstone's best known, lost-in-
the-wilderness stories.

Mt. Everts, 7,841 feet high, isalong ridge northeast of Mammoth. It is made up of distinctly
layered sandstones and shal es—sedimentary rocks deposited when this area was covered by a shal-
low inland sea, 70 to 140 million years ago.

Bunsen Peak

Bunsen Peak and the “Bunsen burner” were both named for the German physicist, Robert
Wilhelm Bunsen. Although most people are familiar with the “Bunsen burner,” few people know
why his students gave the burner that name. He was involved in pioneering research about geysers,
and a“Bunsen burner” has aresemblance to ageyser. His theory on geysers was published in the
1800s, and it is still believed to be accurate.

Bunsen Peak is 8,564 feet high and may be climbed viaatrail that starts at the Golden Gate.
Another trail, the Bunsen Peak road (which is now closed to autos), skirts around the flank of the
peak from the Y CC camp to the Golden Gate. This road may be used by hikers, bicyclists, and, in
winter, cross-country skiers. The peak is aso interesting because it burned in the 1880s and then
again in 1988. Aseries of old photos show the creep of trees up Bunsen following the 1880 fires,
and the new patterns of open space created by the fires of 1988.

South of Bunsen Peak is Swan Lake Flats, alarge open expanse of meadows where visitors
often see herds of elk and bison. Grizzly bears are also seen here at times. Swan Lakeis an excel-
lent spot for birders to see swans, ducks, herons, cranes, shore birds, and a variety of sparrows (in
season. Beyond Swan Lake Flats is Willow Park where moose are often spotted.

Obsidian Cliff

Obsidian Cliff islocated 11 miles south of Mammoth Hot Springs and rises 150 to 200 feet
above Obsidian Creek. Obsidian is created when lava cools so quickly that it does not have time to
form crystals. Amassive outcrop the size of Obsidian Cliff is quite rare because obsidian is usually
found as small sections of other rock outcrops. Obsidian Cliff probably formed because the molten
rock that erupted from the earth had very little water in it. The absence of water discourages the
nucleation of atoms and causes faster cooling. Obsidian can be dated by measuring the hydration
rate (absorption of water) of the rock. Because there are so few sources of obsidian in the world,
matching a projectile point to a particular outcrop of obsidian isfairly easy.

For centuries, many Native Americans made their projectile points from obsidian. The rock itself
isdark and glassy in appearance and, when broken, fractures into round pieces with sharp edges.
Projectile points found as far away as Ohio have had their origin traced back to the Obsidian Cliff
area. Tracking obsidian from Y ellowstone to the Midwest indicates that the quality of obsidian
found here was very good. In 1996, Obsidian Cliff was named a National Historic Landmark. The
historic wayside exhibit here is one of the first of itskind in Y ellowstone, built in the 1920s.

Day-Hiking Trails

Beaver Ponds L oop Trail: This moderately difficult, 5-mile loop trail follows the creek up
Clematis Gulch, climbing 350 feet through Douglas-fir trees. The beaver ponds are reached after
hiking 2-1/2 miles through open meadows of sagebrush and stands of aspen. Elk, mule deer,
pronghorn, moose, beaver dams and lodges, and the occasional beaver and black bear may be
sighted in the area. There are spectacular views as you wind your way back to Mammoth. The trail
begins between Liberty Cap and the stone house (the Judge' s house) next to the Mammoth
Terraces.

Bunsen Peak Trail: This moderately difficult trail gradually climbs 1,300 feet to the summit of
Bunsen Peak. From here there is a panoramic view of the Blacktail Plateau, Swan Lake Flats,
Gallatin Mountain Range, and the Y ellowstone River Valley. It isa 2 mile climb to the summit.
Return by the same route or take the trail down the back side of the mountain to Osprey Fallstrail-
head (about 2 miles) and return viathe Bunsen Peak Road (now closed to automobiles). Osprey
Fallsisan additiona 2.8 miles (see below). Thetrail begins at the gate across the Bunsen Peak

yiowuweypy - easy Aq ojuj 9

125



126

Road, 5 miles south of Mammoth (toward Norris).

Osprey FallsTrail: The 8-mile (round trip) trail follows the Bunsen Peak Road (now closed to
automobiles) for 2-1/2 miles through grassiand and burnt forest. The Osprey Fallstrail veers off
the road and follows the rim of Sheepeater Canyon before descending in a series of switchbacksto
the bottom of Sheepeater Canyon (this portion of the trail resultsin arating of difficult for this
hike). The Gardner River plunges a 150 feet forming Osprey Falls. Vertical cliffs rise 500 feet
above you, making it one of the deepest canyonsin Y ellowstone. The trail begins at the gate across
the Bunsen Peak Road, 5 miles south of Mammoth (toward Norris).

L ava Creek Trail: Thismoderately difficult, 3-1/2 -mile (one way) trail follows Lava Creek
downstream past Undine Falls (50 feet), descending gradually. Lava Creek meets the Gardner
River farther downstream. The trail crosses afoot bridge on the Gardner River, and thereis one
final ascent to a pullout on the North Entrance Road just north of the Mammoth Campground. The
trail begins at the Lava Creek picnic area on the Mammoth-Tower Road.

Rescue Creek Trail: This moderately difficult, 8-mile (one way) trail follows the Blacktail Deer
Creek trail for the first 3/4 mile until meeting Rescue Creek trail. Thetrail climbs gradually
through aspens and open meadows before beginning a 1,400 foot descent to the Gardner River.
Thetrail crosses afoot bridge over the river and ends 1 mile south of the North Entrance Station.
Thetrail begins at the Blacktail Trailhead 7 miles east of Mammoth on the Mammoth-Tower Road.

Sepulcher Mountain Trail: This strenuous, 11-mile loop trail follows the Beaver Ponds Trail to
the Sepulcher Mountain Trail junction. Thistrail rises 3,400 feet through pine trees and open
meadows until the 9,652 foot summit of Sepulcher Mountain is reached. To compl ete the loop,
continue along the opposite side of the mountain through a broad open slope to the junction of the
Snow Pass Trail. Continue down until you reach the junction with the Howard Eaton Trail. This
will lead you west of the Mammoth Terraces and back to your original trailhead at Clematis Gulch
between Liberty Cap and the stone house (Judge' s house).

Wraith Falls: This short (1 mile round trip), easy hike takes you through open sagebrush and
Douglasfir forest to the foot of Wraith Falls cascade on Lupine Creek. The trailhead is the pullout
1/4 mile east of Lava Creek Picnic area on the Mammoth-Tower Road.

Blacktail Deer Creek-Yellowstone River Trail: This moderately difficult, 12-1/2 -mile trail fol-
lows Blacktail Deer Creek asit descends 1,100 feet through rolling, grassy hills and Douglas-fir
forest until it reaches the Y ellowstone River. The trail continues across the Y ellowstone River on a
steel suspension bridge and joinsthe Y ellowstone River Trail. Thetrail continues downriver, pass-
ing Knowles Falls and into arid terrain until it endsin Gardiner, Montana. The trail begins at the
Blacktail Trailhead, 7 miles east of Mammoth on the Mammoth-Tower Road.




Tower Area

The geology of the Tower areaisincredibly varied. Major landforms are expressions of geologic
events that helped shape much of the Y ellowstone area. Mt. Washburn and the Absaroka Range are
both remnants of ancient volcanic events that formed the highest peaksin the Tower District.
Ancient eruptions, perhaps 45 to 50 million years ago, buried the forests of Specimen Ridgein ash
and debris flows. The columnar basalt formations near Tower Fall, the volcanic breccias of the
“towers’ themselves, and numerous igneous outcrops all reflect the area’ s volcanic history.

Later, glacial events scoured the landscape, exposing the stone forests and leaving evidence of
their passage throughout the district. The glacial ponds and huge boulders (erratics) between the
Lamar and Y ellowstone rivers are remnants | eft by the retreating glaciers. Lateral and terminal
moraines are common in these areas as well asin the Hellroaring and Slough creek drainages, on
Blacktail Plateau, and in the Lamar Valley.

In the Lamar River Canyon lie exposed outcrops of gneiss and schist which are among the oldest
rocks known in Y ellowstone, perhaps more than two billion years old. Little is known about their
origin due to their extreme age. Through time, heat and pressure have atered these rocks from
their original state, further obscuring their early history. Only in the Gallatin Range are older out-
crops found within the boundaries of the park.

The (relatively) low elevation valleys of the Y ellowstone and Lamar rivers provide critical win-
ter range to some of the largest wild herds of bison and elk found in North America. Due to the
large herds of wintering bison and elk, the Lamar Valley was chosen as the site for reintroduction
of gray wolvesinto Y ellowstone in 1995 after anearly 60 year absence. Historic accounts indicate
that wolves inhabited nearly al portions of the district, especially the Lamar Valley and
Hellroaring Creek drainages. Multiple wolf pack territories currently exist in this prime habitat.

Both grizzly and black bears are sighted throughout the area, particularly in the spring. The
Antelope Creek drainage on the east slopes of Mt. Washburn is notable for having a high density
of grizzly bears, particularly in the spring when elk are calving. From pullouts on the Dunraven
Pass road, visitors have an excellent platform from which to view grizzlies.

Tower Fall

Tower Creek drops 132-feet at Tower Fall, which isframed by eroded volcanic pinnacles. The
idyllic setting has inspired numerous artists, including Thomas Moran. The nearby Bannock Ford
on the Y ellowstone River was an important travel route for early Native Americans to access the
buffalo plains east of the park from the Snake River plainsin Idaho as well asfor early European
visitors and miners. It was extensively used from approximately 1840 to 1876. Alengthy portion of
thetrail extends through the Tower areafrom the Blacktail Plateau (closely paralleling or actually
covered by the existing road) to eventually where it crosses crossing the Y ellowstone River at the
Bannock Ford upstream from Tower Creek.
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Calcite Springs

This grouping of thermal springs along the Y ellowstone River signals the downstream end of the
Grand Canyon of the Y ellowstone. The geothermally altered rhyolite inspired the artist Moran; his
paintings of this scene were among those presented to Congressin 1872, leading to the establish-
ment of the park. The steep, columnar basalt cliffs on the opposite side of the river from the over-
look are remnants of an ancient lava flow, providing awindow into the past volcanic forces that
shaped much of the Y ellowstone landscape. The gorge and cliffs provide habitat for numerous
wildlife species including bighorn sheep, red-tailed hawks, and osprey.

Roosevelt Lodge

The Roosevelt Lodge was constructed in 1920 and has been determined eligible for the National
Register of Historic Places. The Roosevelt National Historic District also includes the Roosevelt
cabins. Interestingly, one of the reasons Roosevelt Lodge was nominated for the National Register
was due to itsimportant rolein early park interpretation. The nearby Tower Ranger Stationisa
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remodeled reconstruction of the second Tower Soldier Station, which was built in 1907. Pleasant
Valley is across the road from the Roosevelt Lodge area. It was the sight of “Uncle John” Yancey's
Pleasant Valley Hotel, one of the earliest lodging facilitiesin Y ellowstone. The hotel and outbuild-
ings were built between 1884 and 1893 and served early park visitors as well as miners passing
through en route to the mining district near Cooke City. Currently, the site is used by the conces-
sioner for their “Old West” cookouts. None of the original buildings remain.

Specimen Ridge

Specimen Ridge, located along the Northeast Entrance Road east of Tower Junction, contains the
largest concentration of petrified treesin the world. There are also excellent samples of petrified
leaf impressions, conifer needles, and microscopic pollen from numerous species no longer grow-
ing in the park. The Petrified Tree, located near the Lost Lake trailhead, is an excellent example of
an ancient redwood, similar to many found on Specimen Ridge, that is easily accessible to park
visitors. The interpretive message here also applies to those trees found on Specimen Ridge.

The Buffalo Ranch

The Lamar Buffalo Ranch was built in the early part of the century in an effort to increase the
herd size of the few remaining bison in Y ellowstone, preventing the feared extinction of the
species. Buffalo ranching operations continued at Lamar until the 1950s. The valley was irrigated
for hay pastures, and corrals and fencing were scattered throughout the area. Remnants of irriga-
tion ditches, fencing, and water troughs can still be found. Four remaining buildings from the origi-
nal ranch compound are contained within the Lamar Buffalo Ranch Historic District (two resi-
dences, the bunkhouse, and the barn) and are on the National Register of Historic Places. In the
early 1980s, old tourist cabins from Fishing Bridge were brought to Lamar to be used for
Y ellowstone Institute classes. In 1993, the Y ellowstone Association funded the replacement of the
old cabins with new insulated and heated structures. The facility is also used in the spring and fall
for the Park Service' sresidential environmental education program, Expedition: Yellowstone!

The Northeast Entrance Ranger Station

The Northeast Entrance Ranger Station was constructed in 1934-35 and is a National Historic
Landmark. itsrustic log construction is characteristic of “ parkitecture” common in the national
parks of the west during that period.

Day-Hiking Trails

Lost Lake: This4-mileloop trail offersviews of Lost Lake, waterfowl, wet meadows, sagebrush
hilltops, wildflowers, and quite often black bears. Parts of the trail are used by horse parties. For
your safety when meeting horses, we recommend you move to the downhill side of the trail and
remain still until they have passed. The trail begins behind the Roosevelt L odge and climbs 300
feet onto the bench. Here the trail joins the Roosevelt horse trail and continues west to Lost Lake.
(If you take the trail east, you loop back to the Roosevelt corrals on the horse trail or continue on
to Tower Fall Campground.) From Lost Lake, the trail follows the contour around the hillside to
the Petrified Tree parking area. Cross the parking lot and climb the hill at its northeast end to loop
back behind Tower Ranger Station. Cross the creek and return to the Roosevelt Lodge cabins.

Garnet Hill Loop Trail: The Garnet Hill Loop Trail is 7-1/2 mileslong. To accessthetrail, park
in the large parking area to the east of the service station at Tower Junction. Walk down the road
toward the Northeast Entrance Road (approximately 100 yards) and head west on the dirt stage-
coach road about 1-1/2 miles to the cookout shelter. Continue north along Elk Creek until nearly
reaching the Y ellowstone River. Here the trail divides, with the west fork joining the Hellroaring
Trail and the east fork continuing around Garnet Hill and eventually returning to the Northeast
Entrance Road where it is a short walk back to Tower Junction.

Hellroaring Trail: The Hellroaring Trail is strenuous and can be reached from the fork of Garnet
Hill Trail (see above) or you can start from the Hellroaring parking area 3.5 miles (5.6 km) west of
Tower Junction. Follow thetrail over the Y ellowstone River Suspension Bridge, across a sagebrush




plateau, and drop down to Hellroaring Creek. The Y ellowstone River and Hellroaring Creek are
both popular fishing areas. Note: Thistrail can be hot and dry during the summer months. Please
remember to take water! Also, watch your footing if you go off-trail and onto the smooth river
boulders along the Y ellowstone River. If you hike to Hellroaring Creek and back viathe Garnet
Hill Loop Trail, the hike is 10 miles round trip. If you hike to Hellroaring Creek and back viathe
Hellroaring Trail, the hikeis 4 miles round trip

Yellowstone River Picnic Area Trail: This often overlooked trail (3.7 milesround trip) along the
east rim of the Y ellowstone River offers views of the Narrows of the Y ellowstone, the Overhanging
Cliff area, the towers of Tower Fall, basalt columns, and the historic Bannock Ford. Tower Fall
itself is not visible, but the store and highway across the river can be seen for reference purposes.
Thetrail tiesinto the Specimen Ridge Trail above the Bannock Ford. (Continue up to Specimen
Ridge only if you are prepared for alonger hike with few trail markers.) Begin at the Yellowstone
Picnic Area (1-1/4 miles northeast of Tower Junction on the Northeast Entrance Road). The trail
will end at the Specimen Ridge Trailhead where you will then walk west along the road for 0.7
miles back to the Y ellowstone River Picnic Area. Watch for bighorn sheep along thistrail but
please don't approach them! Use caution along the river canyon with its steep dropoffs.

Slough Creek Trail: Thisisboth ascenic walk and afishing trail, afavorite of catch-and-release
anglers from around the country. Thetrail follows a historic wagon trail up Slough Creek through
several meadows and over Plateau and Elk Tongue creeks. From the trailhead, the trail switchbacks
up amoderately steep trail and rejoins Slough Creek at the first meadow (2 miles one way). (If you
go on to the second meadow, it is 5 miles, one way.) While wildlife do not abound in this meadow
during the summer, moose are commonly seen. Grizzly and black bears also use thisvalley. Ason
al Yelowstonetrails, be aert for the possibility of bearsin the backcountry. Y ou may encounter
the horse-drawn wagons of Silver Tip Ranch, a private ranch north of the park boundary that has a
historic right of access. The trail begins near the vault toilet on the road to Slough Creek
Campground. It is moderately strenuous for the first 1-1/2 miles, then easy.

Mt. Washburn Trail: The hike to the top of Mt. Washburn is one of the most popular hikesin

Y ellowstone. Two trails, each 3 milesin length (one way), switchback to the summit where expan-
sive views of much of Y ellowstone unfold below on clear, summer days. An enclosed observation
area alows you to get out of the wind. Bighorn sheep are seen quite frequently during the summer
on the upper parts of the trails. Harsh apine conditions contribute to short growing seasons for the
fragile apine vegetation on the mountain. Please stay on the trails and do not approach sheep or
other wildlife to help preserve the wildness of this area. The northern trail begins at the Chittenden
Road parking area, 8.7 miles south of Tower Junction. The southern trail begins at Dunraven Pass
parking area, 13.6 miles south of Tower Junction. More parking is available at the Chittenden Road
Trailhead, although hikers using thistrail may encounter bicycles and occasionaly vehicles access-
ing Mt. Washburn for maintenance purposes.
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Expedition: Yellowstone!

Aresidential environmental education program for studentsin [T
grades 4-6. Based at the historic Buffalo Ranch in the Lamar

Valley. Rangers lead field explorations of the natural and cul-
tural history of the area and the i ssues associated with the
ecosystem.

» Began 1986

* Served 10,739 children so far

e |n 1999, 779 students

The Junior Ranger Program

Following suggestions and activities in the program’ s newspaper,
young summer visitors and their parents learn more about the
park; children earn patches and public recognition.

* Began 1992

* Served 86,996 children so far

* In 1999, aimost 15,000 students participated

Exploring Yellowstone

Seven week summer program providing avariety of classes, usu-
aly skill-oriented, to students in grades 17 from the commu-
nities of Mammoth, Gardiner, Cooke City, and Emigrant.

» Began 1996

 Served 354 students so far

¢ 1999, 114 students took

Earth Day Yellowstone

Annual celebration and education fair to promote a sense of per-
sonal responsibility for the resources of the greater
Y ellowstone ecosystem.

e Began 1995

* 2,000 attendees so far

¢ 1n 1999, 400 students, teachers, and parents attended.

Expedition: Yellowstone!

Thisresidential environmental education program offers fourth through sixth graders an in-depth
park experience. Classes are selected by lottery for a spring or fall session. Selected classes, their
teacher, and parent chaperons spend three to five days at the historic Buffalo Ranch in the Lamar
Valley. Rangers lead the groups on field explorations where they learn about the natural and cultur-
al history of the areaand the issues associated with the ecosystem. This curriculum-based program
has been in existence since 1986 and serves approximately 900 people annually (with operations
limited to spring and fall). The mgjority of the groups come from Montana, Wyoming, |daho, and
Utah. Originally afree program, this program became fee-based in 1995. Under the current fee
schedule, the program is entirely self-supporting.

Junior Ranger Program

The Junior Ranger program offers young summer visitors and their parents the opportunity to
learn more about the park in alargely self-guided fashion. This program, for 5 through 12 year-
olds, consists of two activity papers available for asmall fee at al Visitor Centers. Upon comple-
tion of the required activities, participants return to a Visitor Center where aranger will review
their work and award a patch. This program has been in place since 1992 and serves more than
11,000 children annually; the program is being expanded.
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Informational Services

A variety of scientific papers, monographs, articles, brochures, posters, and teaching packets are
available to educators and students through the Environmental Education Office. These are distrib-
uted through the residential program, training sessions, workshops, and on arequest basis. There
are no fees associated with this program.

The following publications are available for afee to the general public:

« Expedition: Yellowstone! This 265-page curriculum is targeted for fourth through sixth grade stu-
dents. It isinter-disciplinary and includes both classroom and field activities.

* Getting to Know Wildland Fire This 32-page activity book was designed as a supplement to the
Expedition: Y ellowstone! curriculum. It includes background information as well as classroom
and field activities on fire ecology.

* Getting to Know the WoIf This 32-page supplement includes background information and student
activities on the natural history and political issues surrounding the wolf.

* Getting to Know Yellowstone's Water This award-winning supplement, developed by the
Watercourse, includes background information and student activities on diverse aspects of water
asit hasinfluenced the greater Y ellowstone ecosystem, from the region’s early exploration (fol-
lowing water routes) to current issues.

« “National Park Discovery Kit” Thisteaching kit focusing on Y ellowstone is targeted at grades 5-
8 and is available for check-out through the Environmental Education Office. The kit includes a
video, maps, ateacher’s guide, and set of 21 photo cards featuring Y ellowstone and other nation-
a park sites. Using thiskit, students explore the national park system, visit the world' sfirst
national park, and apply the concept of preservation in their own community. The kit was made
possible through funding by Target and the Eureka Company.

An educational services program meets the need for programming outside the realm of that
offered through traditional summer programming. This includes programs both in and outside the
park and includes programming for academic groups, civic groups, and other interested parties.
The Environmental Education Staff serves as program coordinators and brokers for such requests
on a park-wide basis. This program handles more than 200 requests annually, resulting in more
than 8,000 visitor contacts.

The Y ellowstone National Park Film Library provides schools, civic groups, and individuas
with films and videos on subjects such as wildlife, U.S. history, and the environment as well as on
Y ellowstone National Park subjects. The Film Library functions on a subscription basis. An anno-
tated list of titlesis available free of charge through the Environmental Education Office.

Exploring Yellowstone Program

The“Exploring Y ellowstone” summer program is offered through the Y ellowstone Park School
in conjunction with the division of Interpretation. The program is offered for seven weeksand is
open to students in the communities of Mammoth, Gardiner, Cooke City, and Emigrant who have
completed kindergarten; the upper age limit is students who have completed seventh grade. The
program is primarily grant-funded. Anominal registration feeis required. Classes are varied, usual-
ly skill-oriented, and with an outdoor focus. The program is staffed by various individuals with an
interest in sharing knowledge and skills with local children.

The Environmental Education staff also offer a ski program for Gardiner School studentsin
grades 1 through 3. The children receive a half day of instruction in winter ecology by park envi-
ronmental education staff. Activities occur both in the classroom and in the field and are designed
to promote safe outdoor recreation and greater resource appreciation and understanding.

Earth Day Yellowstone!

Thisannual event is attended by more than 350 students, teachers, and parents from communi-
ties surrounding the park. Involving students in grades K-12, this educational fair draws on the
expertise of many park personnel. The goa of the program is to both celebrate and promote a
sense of personal responsibility for the resources of the greater Y ellowstone ecosystem.



History Wolf Restoration

* 1975: The wolf restoration processin Y ellowstone began. ]

 1991: Congress appropriated money for an EIS for wolf recov-
ery.

* 1994: Regulations outline managing wolves as a nonessentia
experimenta population. For example, wolves could be chased
off private land and could be shot in the act of killing live-
stock.

e 1994: EIS completed for wolf reintroduction in three areas;

Y ellowstone, central 1daho, and northwestern Montana (where
they occur naturally).

1995 and 1996: 31 gray wolves from western Canada were
relocated to Yellowstone.

» 1997: U.S. District Court judge ordered the removal of the
reintroduced wolvesin Y ellowstone, but immediately stayed
his order, pending appeal .

* January 2000: The decision was reversed.

e Thegod: de-list the gray wolf when there are 10 breeding
pairsin each of the three geographic locations for three succes-
siveyears.

Current Status

e 11 packs

¢ 115individuals

* High pup mortality in 1999 was probably due, in part, to parvo
virus.

» Approximately 75 wolves have died since they were reintro-
duced. Anumber of pups did not survive the first few weeks,
some wolves were destroyed due to livestock predation, some
died of natural causes, some were killed by motor vehicles,
and some were shot illegally.

Other Info

» The Defenders of Wildlife has spent $54,450 to compensate
ranchers for livestock lost to wolves from 1996-1999.

¢ Livestock predation by wolves since reintroduction: 100 sheep,
12 cattle

* 90% of awolf’sdiet consists of elk. Wolf packs on the north-
ern range kill about 9 elk in a 30 day period in early winter
and about 14 elk in a 30 day period in late winter.

The gray wolf (Canis lupus) was present in Y ellowstone when the park was established in 1872.
Predator control, including poisoning, was practiced herein the late 1800s and early 1900s.
Between 1914 and 1926, at least 136 wolves were killed in the park; by the 1940s, wolf packs
were rarely reported. An intensive survey in 1978 found no evidence of awolf population in
Y ellowstone, dthough it islikely that an occasiona wolf would wandered into the Yellowstone
area. Awolf-like canid was filmed in Hayden Valley in August 1992, and a wolf was shot just out-
side the park’ s southern boundary in September 1992. However, no verifiable evidence of a breed-
ing pair of wolves existed. Until recently, wolves persisted in the lower 48 states only in northern
Minnesota and on Isle Royale in Michigan. During the 1980s, wolves began to reestablish breed-
ing packs in northwestern Montana; 50-60 wolves inhabited Montanain 1994. Wolf reports are
increasing in Idaho, and wolves are reported occasionally in the state of Washington. The wolf is
listed as “endangered” in the lower 48 states except Minnesota, where it is “threatened.”

National Park Service (NPS) policy calls for restoring native species when: @) sufficient habitat
exists to support a self-perpetuating population, b) management can prevent serious threats to out-
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side interests, €) the restored subspecies most nearly resembles the extirpated subspecies, and d)
extirpation resulted from human activities.

The U.S. Fish & Wildlife Service (USFWS) 1987 Northern Rocky Mountain Wolf Recovery Plan
proposed reintroduction of an “experimental population” of wolvesinto Y ellowstone. In 21990
report to Congress, scientists wrote that wolves would likely not greatly reduce populations of
mule deer, pronghorns, bighorn sheep, white-tailed deer, or bison. Minor effects were predicted for
grizzly bears and mountain lions. Coyotes would probably decline, and red foxes would probably
increase. The University of Wyoming predicted reductions of elk (15-25 percent), bison (5-15 per-
cent), moose, and mule deer in Y ellowstone. Apanel of 15 experts predicted decreases in moose
(10-15 percent) and mule deer (20-30 percent).

In 1991, Congress provided funds to the USFWS to prepare, in consultation with the NPS and
the U.S. Forest Service, an environmental impact statement (EIS) on restoration of wolves. In June
1994, after severa years and a near-record number of public comments, the Secretary of the
Interior signed the Record of Decision for the final EIS for reintroduction of gray wolvesto
Y ellowstone National Park and central 1daho.

Staff from Y ellowstone, the USFWS, and participating states prepared for wolf restoration to the
park and central Idaho. The USFWS prepared special regulations outlining how wolves would be
managed as a nonessential experimental population under section 10(j) of the Endangered Species
Act. These regulations took effect in November 1994. Once wolf management plans (based on fed-
eral guidelines) are completed for each state, the states and tribes will implement and lead wolf
management programs outside the boundaries of national parks and wildlife refuges.

Park staff assisted with soft releases of wolvesin the park. This technique has been used to
restore red wolves in the southeastern United States and swift fox in the Great Plains; it involves
holding animals temporarily in areas of suitable habitat. Temporary penning of the animalsis
intended to discourage immediate long-distance dispersal. In contrast, a hard release allows ani-
mals to disperse immediately wherever they choose; this method was used with wolvesin Idaho
where there is limited access to the central Idaho wilderness.

Park staff completed site planning and archaeological and sensitive plant surveys for three sites
in the Lamar Valley that would be used in 1994-95. L ater, an additional site on Blacktail Plateau
was prepared for use in 1995-96. At each site, approximately 1 acre was enclosed with 9-gauge
chain-link fencein 10 x 10 foot panels. The fences had a two-foot overhang and afour-foot skirt at
the bottom to discourage climbing over or digging under the enclosure. Each pen had a small hold-
ing area attached to allow awolf to be separated from the group if necessary (i.e., for medical
treatment). Inside each pen were several plywood “ security” boxes to provide shelter if the wolves
desired isolation from each other. These enclosures were built to be dismantled and reconstructed
at other sites, if necessary, in future years.

In late 1994/early 1995, and again in 1996, USFWS and Canadian wildlife biologists captured
wolves in Canada and relocated and released them in both Y ellowstone and central Idaho. In mid-
January 1995, 14 wolves were temporarily penned in Y ellowstone; the first 8 wolves on January 12
and the second 6 on January 19, 1995. Wolves from one socia group were together in each release
pen. On January 23, 1996, 11 more gray wolves were brought to Y ellowstone to launch the second
year of wolf restoration. Four days later they were joined by another 6 wolves. The wolves ranged
from 72 to 130 poundsin size and from approximately nine months to five yearsin age. They
included wolves known to have fed on bison aswell as on elk and deer. Groups included breeding
adults and pups ranging from one to two years old.

Each wolf was radio collared asit was captured in Canada. While temporarily penned, the
wolves experienced minimal human contact. Approximately once aweek, they were fed elk, deer,
moose, or bison that had died in and around the park. They were guarded by law enforcement
rangers who minimized the amount of visua contact between wolves and humans. The pen sites
and surrounding areas were closed to visitation and marked to prevent unauthorized entry.
Biologists checked on the welfare of wolves several times each week, using telemetry or visual
observation while placing food in the pens.

Although concern was expressed about wolves becoming habituated to humans or to captive
conditions, the temporary holding period was not long in the life of awolf. In Alaska and Canada,



wolves are seldom known to devel op the habituated behaviors seen more commonly in grizzly
bears. Wolves, while socia among their own kind, typically avoid human contact. They are highly
efficient predators and will not lose their predatory instincts during a short captivity period. Their
socia structure and pack behavior minimizes their need to scavenge food or garbage available
from human sources. Compared to bears, whose diet is predominantly vegetation, wolves have less
specific habitat requirements. The wolves primary need isfor prey, whichis most likely to be ek,
deer, and other ungulatesin these recovery aress.

Since being released, Yellowstone's wolves have thrived, setting up residence in and around the
park. Some wolves live near the park’ s southern and western borders, and several range north,
northeast, and well south of park boundaries.

The 14 wolves released in 1995 bore two litters with atotal of 9 pups. In 1996, wolves had four
litterswith atotal of 14 pups. In 1997, 67 pups were born to 13 femalesin nine packs. In 1998, 42
pups were born into 7 different packs. As of January 2000, there were at least 115 free-ranging
gray wolvesin the greater Y ellowstone population in 11 packs.

In December 1997, U.S. District Court Judge William Downes (ruling on consolidated lawsuits
filed by James R. and Cat D. Urbigkit, the National Audubon Society, and the Wyoming Farm
Bureau Federation), found that the wolf reintroduction program in Y ellowstone and central 1daho
violated the intent of section 10(j) of the Endangered Species Act. He reasoned that there was a
lack of geographic separation between fully protected wolves already existing in Montana and the
reintroduction areas in which special rules for wolf management apply. The judge wrote that he
was “especially mindful of the concerted efforts of the Government and wolf-recovery advocates
to accommodate the interests of stockgrowers and others who may be adversely affected by the
wolf recovery program,” and reached his decision “with utmost reluctance.” He ordered the
removal (and specifically not the killing) of reintroduced wolves and their offspring from the
Y ellowstone and central 1daho experimental population areas, but immediately stayed his order
pending appeal. The Department of the Interior asked the Justice Department to appeal the case,
and an appeal was filed with the Tenth Circuit Court of Appeals on February 6, 1998. In January
2000, the decision was reversed.

In January 1998, park staff captured and radio collared 17 wolves from five packs as part of
long-standing plans to continue monitoring the progress of the recovery effort. The capture opera-
tions were completed without injury to either human handlers or wolves. In January 1999, park
staff again captured and radio collared wolves. Twenty-four wolves from seven packs were col-
lared. Unfortunately, one young wolf was injured in the operation and had to be euthanized.

For both central Idaho and Y ellowstone (as well as northwest M ontana where wolves now occur
without the aid of reintroduction), wolf population recovery is defined as having about 100 wolves
(approximately 10 breeding pairs of wolves) that produce pups surviving to the end of the year
established in each area for three successive years. Due to the initial success of the reintroduction
program in Y ellowstone and central 1daho and to fiscal redlities, no additional transplants of
wolves are planned. However, the goal to restore wolves to Y ellowstone and central 1daho and
begin delisting them by the year 2002 appears within reach, perhaps even ahead of schedule and
under budget.
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The Issue Lake TI‘OUt

« Non-native lake trout have invaded Y ellowstone Lake. [

 One lake trout can consume up to 90 cutthroat trout per year.

« If no action is taken, cutthroat trout in Y ellowstone L ake
would decline by 50% within 20 years.

« 42 wildlife species, including the grizzly bear and bald eagle,
depend on the cutthroat trout.

 Laketrout are not a substitute food because they live at much
greater depths than cutthroat trout.

History

* During the time that the park stocked fish, lake trout were
introduced to Lewis Lake and Shoshone lakes.

¢ In 1994, an angler caught the first verified lake trout in
Y ellowstone Lake.
< No one knows how lake trout were introduced into
Y ellowstone Lake, but it probably occurred 10-30 years ago.

Management Actions

» Remove lake trout by gill netting.

» Encourage anglersto catch lake trout.

* Determined the abundance and distribution of lake trout in
Y ellowstone Lake.

* Located two major lake trout spawning areas in West

Results

» Over 15,000 lake trout have been gill-netted in Yellowstone
Lake since 1994; about 1000 more removed by anglers.

« With continued aggressive control efforts, lake trout numbers
can be reduced and the impacts to cutthroat trout minimized.

When Euro-Americans arrived in Y ellowstone, many park waters were barren of fish. During the
late 1880s when the Army administered Y ellowstone National Park, the U.S. Fish Commission (a
predecessor of today’s U.S. Fish and Wildlife Service) wasinvited to stock non-native fish in some
of the park’ slakes, rivers, and streams. At that time, lake trout or Mackinaw were brought from the
Great Lakes (where they are native) and planted in Lewis Lake, one of the park’s lakes that was
fishless.

Y ellowstone Lake, on the other hand, had a healthy population of Y ellowstone cutthroat trout, a
native fish of the West that now is limited to the upper Y ellowstone River drainage, which repre-
sents about 15 percent of its historic range. Lake trout were never stocked in Y ellowstone Lake.
However, on July 29, 1994, ayoung girl fishing on Y ellowstone Lake reeled in afish that was not
anative cutthroat trout—it was a lake trout. Thereis no natural way for lake trout to have gotten
into Y ellowstone L ake, which means that they wereillegally introduced

This discovery of lake trout in Y ellowstone L ake was alarming. Where lake trout have been
introduced into other western waters having native cutthroat trout, the results have been disastrous
for the native fish. Cutthroat trout fisheries have been decimated because the lake trout is alarge
and aggressive predatory fish. But, in Yellowstone Lake, if the lake trout population is not con-
trolled, the result will be far-reaching beyond the impacts to the cutthroat trout population. In fact,
some people believe it will be an ecological disaster.

In early 1995, a group of experts was convened to review the situation, exchange information,
and make recommendations. The group reached five general conclusions: lake trout have probably
beenin Yellowstone Lake for at least 10 years (continuing research has moved this estimate back
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to at least 20 years), lake trout have reproduced annually since at least 1989, Y ellowstone Lakeisa
favorable environment for lake trout, a rapid population increase of lake trout isimminent, and
lake trout are a potential keystone predator in the ecosystem.

The group recommended gill netting for lake trout at “choke point” areasin the lake. The choke
points were areas of steep drop offs where lake trout are thought to concentrate. During 1996 and
1997, spawning grounds were discovered in the West Thumb area of the lake, and gill netting is
now also targeted here. Some lake trout captured on these spawning grounds were implanted with
radio transmitters so that biologists could follow their movements and learn more about their use
of the lake.

Through the centuries, the various and diverse species of wildlife (both aguatic and terrestrial)
that make up the lake ecosystem evolved together and devel oped an interconnectedness that, in
some cases, is critical to their lives, Cutthroat trout are an important food source for more than 40
different species of birds and animals in the ecosystem, including osprey, eagles, pelicans, river
otters, and the threatened grizzly bear. Native Y ellowstone cutthroat trout spend the majority of
their lives at or near the surface of the water in the lake where they are available as prey, especialy
to birds and otters. Cutthroat trout also migrate into rivers and streams around the lake to lay their
eggs (spawn) in the spring. Grizzly bears, having recently emerged from their winter dens and
seeking high-protein food sources, are drawn to these spawning streams. In contrast, the non-native
lake trout spend most of their livesin very deep water, and they spawn on rocky substratesin the
lake itself in the fall. Consequently, lake trout are rarely available to the predators that feed on the
cutthroat trout.

Thereis no way to eliminate the lake trout from Y ellowstone Lake. However, it is believed that
ongoing management of the problem can control lake trout population growth, maintain the cut-
throat trout population, and, thus, sustain the wildlife populations that depend on the cutthroat trout
for food.

Research into the problem began in late summer of 1994. Data collected in 1995 and 1996 have
been used in subsequent years to direct control efforts using various intensive gill netting tech-
niques. Three different netting strategies are employed: control, distribution, and spawning. The
netting operations not only remove lake trout from Y ellowstone Lake, but also determine the distri-
bution of the fish in the lake, provide data to estimate |ake trout population size and age structure,
and aid in the discovery of spawning areas. Lake trout gill netting beginsin late May or early June,
depending on when the ice is gone from the lake, and continues into October.

Control netting is primarily comprised of large-mesh (less than two-inch) gill nets strategically
placed to capture large lake trout while minimizing both cutthroat trout bycatch and resource
effort. Since lake trout control operations began in 1994, 15,000 lake trout have been caught.

Distribution netting, as the name implies, means nets are set throughout the lake to monitor the
distribution of both adult and immature lake trout. Both large- and small-mesh nets are used to
capture all sizes of lake trout. Distribution netting has shown that most adult lake trout are in the
West Thumb Basin and Breeze Channel areas.

Lake trout spawning begins in mid- to |ate-September when the lake' s waters cool to about 38°F
(11°C). During 1996, alake trout spawning area was discovered in the West Thumb region of
Y ellowstone Lake at Carrington Island. Fish here were radio-tagged and released so that they could
be tracked to learn more about where lake trout go in the lake and to |ocate other spawning areas.
Anew spawning ground was subsequently located in West Thumb between Breeze Point and
Solution Creek. Unfortunately, the site is quite deep, around 65 feet. Spawning net strategy targets
these spawning grounds during the spawn. Biologists continue to search for other spawning areas.

In 1997, aninitial hydroacoustic survey (using electronic fish finders) confirmed the suspected
distribution of lake trout, which appear to concentrate in the western portion of the lake. These sur-
veys also revealed the deepwater (deeper than 130 feet) distribution of medium-sized (12-16 inch-
es) lake trout. Thereal, long-term benefit of hydroacoustics, however, will be in the abundance
estimates of both lake and cutthroat trout populations that it can provide. Thisindex of abundance
will likely be invaluable for the long-term monitoring of Y ellowstone L ake fisheries.

Anglers are an important component in the lake trout management process. Anglers have had the



most success in catching lake trout that are between 15 and 24 inches long. These fish are found in
shallow, near-shore waters early in the year (June and early July). To date, anglers have taken
approximately 15 percent of the lake trout removed from Y ellowstone Lake. Fishing regulations
require anglers to keep all lake trout caught in Y ellowstone Lake and to take the fish to park ranger
stations or visitor centers for data collection. In 1998, fishing regulations changed in another effort
to further control the lake trout population. Fishing season now opens on Y ellowstone Lake on
June 1 instead of June 15 in an attempt to catch more lake trout, which are found in shallower
waters at thistime of year. Recognizing that there will be some cutthroat trout mortality dueto this
new regulation, cutthroat trout fishing is catch-and-release only until July 14. Catch limits for cut-
throat trout (two fish under 13 inches) begin on July 15, instead of June 15 asin past years.

About 80 percent of alake trout’s diet consists of cutthroat trout. Based on lake trout predation
studies done elsewhere, fisheries biologists estimate that approximately 50 to 60 cutthroat trout are
saved for every lake trout caught. The long-term goal for the lake trout control program isto limit
lake trout numbers so that they eat fewer cutthroat trout each year than anglers take home.
Currently, mortality from anglersis approximately 40,000 to 50,000 cutthroat trout each year.
Continued monitoring of the cutthroat trout population will occur in order to be sure that the lake
trout control program is effective in keeping lake trout predation under the angler exploitation rate.
Because cutthroat trout are an integral part of the Y ellowstone Lake ecosystem and key to many
species’ survival, it is possible that greater angler restrictions for cutthroat trout will be necessary
in the future.
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T e Whirling disease has been confirmed in 20 states and appears
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to be rapidly spreading throughout the western United States.

» Whirling disease is caused by a parasite that attacks the devel-
oping cartilage of young fish, resulting in skeletal deformities
and may cause awhirling behavior. Affected fish cannot feed
normally and are extremely vulnerable to predation.

« Rainbow trout populations appear to be most susceptible to the
disease; recent research suggests that cutthroat may be more
susceptible. Lake trout appear to be immune to the disease,
and brown trout are highly resistant, but can be infected and
act as carriers of the parasite.

¢ Thereisno treatment for whirling disease.

History

 The disease was first described in Europe more than 100 years
ago. It was detected in the U.S. in the mid 1950s.
* It most likely came to the U.S. in frozen fish products.

« Infall of 1998, whirling disease was detected in cutthroat trout
in Yellowstone Lake.

Current Status

* Testing for the disease continues throughout the park.

 Rangersinclude messages about whirling disease in interpre-
tive programs.

« People can help prevent spreading the disease by thoroughly
cleaning mud and aquatic plants from all equipment, clothes,
and gear before moving to another water. Anglers should not
transport fish between drainages and should clean fishin
the water where they were caught.

The Madison River in western Montana has long been considered a stable, world-class trout
fishery. However, beginning in 1991, studiesin a section of the river outside Y ellowstone National
Park indicated this was changing. The population of rainbow trout in the study section was declin-
ing dramatically. Testing completed in late 1994 confirmed the presence of whirling disease in por-
tions of the Madison River drainage outside the park and below Quake Lake.

Whirling disease is caused by a microscopic protozoan that can infect trout and salmon; the par-
asite does not infect humans. The parasite attacks the devel oping cartilage of young fish and results
in deformities of the bony structures. Clinical signs of an infected fish include a deformed head
and tail, blackened areas of the tail, and the typical whirling swimming behavior. Once this occurs,
fish are unable to feed normally and are extremely vulnerable to predation.

Whirling disease was first described in Europe more than 100 years ago. It probably came to this
country in the mid 1950s, possibly in frozen fish products. Its presence has been confirmed in 20
states and appears to be spreading rapidly throughout the western United States. Rainbow trout
seem to be most susceptible, although recent research suggest that cutthroat trout may also be
extremely vulnerable to the disease. Species such as brown trout and lake trout seem to be relative-
ly resistant to the effects of the disease, but may still carry and transmit whirling disease to other
Species.

State-to-state transmission has often been attributed to the transport of hatchery fish. More
recently, rigorous testing and strict policies have targeted both state and private hatcheriesto
reduce this threat. Little information exists on how the parasite moves from one drainage to anoth-
erinthewild.

In Montana, in addition to the Madison River, the disease has been found in the Gallatin and



Y ellowstone rivers. AWhirling Disease Task Force was formed to deal with the problem. In a June
1996 report, the task force stated that whirling disease is “the most significant threat to wild, native
and nonnative naturally reproducing trout populationsin Montana.” The report went on to state,
“the relevant question appears no longer to be if whirling disease will spread, but how long it will
take to happen.” The task force has recommended an aggressive program of research, manage-
ment, communication, and education in an effort to find workable solutions to protect, preserve,
and restore self-sustaining native wild trout populationsin the state of Montana.

In Y ellowstone National Park, surveys for whirling disease have been done for a number of
years a various sites, including Soda Butte Creek and the Bechler, Firehole, Gibbon, Gallatin, and
Gardner rivers; al have tested negative for the parasite. However, surprisingly, whirling disease
was discovered in Y ellowstone Lake cutthroat trout samplesin fall 1998.

There is no known effective treatment for wild trout infected with this disease or for the waters
containing infected fish. Therefore, anyone participating in water-related activities, including
anglers, boaters, or swimmers, are encouraged to take steps to help prevent the spread of the dis-
ease. Thisincludes thoroughly cleaning mud and aquatic vegetation from all equipment and
inspecting footwear before moving to another drainage. Anglers should not transport fish between
drainages and should clean fish in the body of water where they were caught.
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Current Issues Bison Management
» About half of Yellowstone's bison test positive for exposureto e

brucellosis, adisease that causes domestic cattle to abort their
young. This causes great concern to the cattle industry in
Montana. (See “Bison and Brucellosis’ later in this chapter.)

* Beginning in 1968, the NPS and the Montana Dept of Fish,
Wildlife, and Parks made numerous attempts to control bison
leaving the park.

 In 1985, the State of Montana began a public hunt to control
bison leaving the park.

* 1n 1990, the Montana legidlature halted the public hunt and
entered into an agreement with NPS to develop along-term
management plan and EIS. In the interim, government sharp-
shooters shot the bison leaving the park. (See the next article.)

* Inthe severe winter of 1996-97, 1,084 bison were shot or sent
to slaughter, reducing the population 30% to 2,000 animals.

Current Status

¢ Until the EISis adopted, NPS and the State of Montana oper-
ate under the Interim Bison Management Plan:
Haze migrating bison back in the park
Capture bison that cannot be hazed back into the park and test
them for brucellosis.
Send to slaughter al bison that test positive.
NPS would temporarily hold all bison that test negative in the
Stephens Creek capture fecility.
Allow untested low risk animals—nbulls, calves, yearlings, non-
pregnant females—to graze during winter on adjacent federal
lands on the west side of the park.
Send al pregnant females to slaughter, even if test negative.

» Number of bison killed each winter:
1996-97: 1,084; 1997-98: 11; 1998-99: 94; 1999-2000: O

* In August, 1999, approximately 7,800 acres of winter wildlife
habitat adjacent to the northern park boundary was purchased
by the federal government or put under easement.

¢ Preliminary results of NPS research on bison movement in the
park suggest that the animals do not travel on groomed roads,
but follow rivers and other natura corridors.

Y ellowstone National Park isthe only place in the lower 48 states to have a continuously free-
ranging bison population since prehistoric times. The struggle to save this herd in the early part of
the 20th Century is one of the greatest triumphs of the American conservation movement.
However, the price of success has been a herd that has grown large enough to seek new ranges.
Since the 1970s, bison have attempted to leave the park, especially via the Madison and
Y ellowstone river valleys. Because some of these animals carry brucellosis, the bison are not wel-
come outside the park as are al the other wildlife that use the same migratory corridors. Through
the 1980s and 1990s, this issue has grown steadily into one of the most heated and complex of
Yellowstone's resource controversies.

The History of Bison Management

Market hunting, sport hunting, and aU.S. Army campaign in the late 1800s nearly resulted in
the extinction of the American bison. By the turn of the century, there were probably fewer than 50
native bison remaining in Y ellowstone Nationa Park, with none on the northern winter range. In
1902, only 23 bison were counted in Pelican Valley. The U.S. Army, which administered
Y ellowstone at that time, protected these bison from further poaching.
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In addition, captive bison from Montana and Texas (the Pablo-Allard herd and the Goodnight
herd, respectively) were brought to Y ellowstone in 1902 and were intensively managed separately
from the native bison. Various management techniques were used in the park from 1902 until the
mid-1930sin order to increase the herd size. During that period, very little attention was given to
the park’ s surviving native bison herd in Pelican Valley. Policy began to shift in the 1930s to the
preservation of bison in amore natural state with less artificial manipulation. The introduced bison
were released and allowed to move freely throughout the park. However, bison were still managed,
abeit sporadically, through removals until the mid-1960s. In 1968, mani pul ative management of
bison ceased, allowing intensive research on natural ecological processesto begin. By thistime,
the bison in Y ellowstone wintered in three fairly distinct herds, although there is some overlap
between the herds at various times of the year. These herds are called the Northern (Lamar Valley)
herd, the Mary Mountain (Hayden Valley-Firehole River) herd, and the Pelican Valey herd.

In the 1930s, the Northern (introduced) herd, for which fairly good records were kept, numbered
more than 1,000 animals. In January 1954, an aerial survey of the entire park placed the number of
bison at 1,477. Subsequent management reductions were carried out on all three herds, and an aeri-
al count in March 1967 indicated there were 397 bison in the entire park. The bison population
grew following the end of manipulative management practicesin 1968 and reached a peak in sum-
mer 1994 of 4,200 animals. The population has declined since the winter of 1994-95, primarily due
to management removals and some winterkill. In February 2000, the park’s bison population num-
bered between 2,200 and 2,500 animals.

For an excellent review of the history of bison and bison management in Y ellowstone from the
late 1800s to 1968, see The Bison of Yellowstone National Park by Dr. Mary Meagher (1973,
National Park Service Scientific Monograph Series 1).

Habitat Occupation and Migration

In past years, Y ellowstone bison have moved, sometimes in large numbers, onto public and pri-
vate lands beyond the park’ s boundary. Severa factors, most significantly a series of mild winters,
combined to increase the population of bison to its peak in 1994. The size of their population, in
turn, influences bison distribution.

Just as with other wildlife populations, bison will attempt to occupy all suitable habitat, if
alowed to do so. Apopulation, including one that is fully occupying its habitat, isinfluenced by
climate, forage, and other species, including humans. In short, a population and its habitat arein a
relationship that isinteractive and dynamic. Change is a part of this natural process.

Once Yellowstone's bison occupied all suitable habitat inside the park, they began to migrate
onto lands outside of the park. Because humans now occupy much of what used to be bison habi-
tat, conflictsinevitably occur. Bison can be athreat to human safety and can cause considerable
damage to fences, crops, landscaping, and other private property. And, of significant concern to
livestock producers, bison can be infected with the disease brucellosis.



 About half of Yellowstone's bison test positive for exposure to Bison and Brucellosis
brucellosis, a disease that can cause susceptible domestic cattle
to abort their first calf. Thisis a cause of great concern to the
cattle industry in the State of Montana.

 Bison probably contracted the disease from domestic cattle
that were raised in the park to provide milk and meat for park
visitorsin the early 1900s.

* Cattle contract the disease by coming in contact with infected
tissue and birth fluids of other cattle.

* The human form of the disease, called undulant fever, isno
longer a public health issue.

e Thevaccine (strain 19), which is 65-75% effective for cattle,
provides little protection for bison. The current vaccine used in
cattle, RB51, is still being studied for its potential usein bison.

* Brucellosis has had no apparent impact on the health of the
bison population.

» No casesexist of wild, free-ranging Y ellowstone bison trans-
mitting brucellosisto cattle.

» The State of Montana, like other states, has spent much time,
effort, and money attempting to eradicate brucellosisin cattle.
It regards Yellowstone's bison as a threst to the state’ s brucel -
losis-free status and fears the economic impacts this could
pose to the livestock industry.

« Elk, which are far more numerous than bison, also carry
brucellosis.

Brucellosis, caused by the bacterium Brucella abortus, can cause pregnant cattle to abort their
calves. The disease is transmitted primarily when non-infected animals come into direct contact
with infected birth material. There is no cure for brucellosis, nor isthere, a present, a suitable vac-
cine for the disease in bison like thereisfor cattle.

Although rare, humans can contract brucellosis (through unpasteurized, infected milk products
or contact with infected birth tissue) and develop a disease called undulant fever. With milk pas-
teurization required by law, humans have virtualy no risk of contracting the disease. And if they
do, the disease can be treated by antibiotics.

Brucellosis was discovered in Y ellowstone bison in 1917. It is believed bison contracted the dis-
ease from domestic cattle (which at that time were raised in the park to provide milk and meat for
visitors staying at the hotels). Since that time about 50 percent of the park’s bison test positive for
exposure to the brucella organism. Testing positive for exposure (seropositive) does not mean the
animal isinfected with the disease and capable of transmitting brucellosis. (A human example may
help clarify this: most peoplein the United States received a smallpox immunization shot during
their childhood. Conseguently, these people would test positive for antibodies to smallpox, howev-
er, that does not mean they are infectious for the disease.) Data collected in 1992 indicate a mini-
mum of 12 percent of Yellowstone's bison actually carry Brucella abortus. It has never been docu-
mented that bison can transmit the disease to domestic cattle in the wild, although this has been
achieved under |aboratory conditions.

There are many other issues about brucellosis that are not yet fully resolved. Many people have
assumed that scientific data on brucellosisin cattle can be applied to bison. They aso assume that
the disease manifestsitself identically in the two species. A recent review of published and unpub-
lished data shows that infected bison differ from infected cattle in the way they respond to natural
infections, vaccines, and even standard testing for the disease. Until additional research is conduct-
ed on wild bison, understanding of the bison host/brucella organism relationship will remain limit-
ed. Additionally, serologic tests used for cattle may not be accurate for bison.

Elk in the greater Y ellowstone ecosystem al so test positive for the brucella organism, and thereis
some concern that this reservoir for the disease could reinfect a bison herd that was culled to be

SIS0||99Nn.g %} uosig - sanss| Q

145



Bison & Brucellosis

146

free of the brucella organism. Avariety of research projects are currently underway to examine
these questions.

Cattle-Bison Conflicts

Federal and state agencies and the livestock industry have spent much time and money to eradi-
cate brucellosis from cattle. States that have accomplished this task are given a status of “brucel-
losis class-free” and are able to export livestock without restrictions and costly testing. When asin-
glecow in alivestock herd isfound to be infected with brucellosisin a brucellosis class-free state,
the entire herd is quarantined and slaughtered. The price paid for the entire herd (monies come
from federal and state indemnity funds) is generally not sufficient for arancher to replace the herd.
If the disease spreads to another livestock herd or if aherd isfound to be infected and the state
does not address the problem, the state could lose it brucellosis class-free status. Vaccinationisa
method of disease control practiced by the cattle industry. Approximately 95 percent of cattle that
graze in the Y ellowstone area during summer are vaccinated. Asafe and effective brucellosis vac-
cine has not yet been developed for wildlife.

Montanais currently a brucellosis class-free state, having attained its statusin 1985. Federal and
state animal disease management agencies believe that the best way to protect cattle isto eradicate
brucellosis. Montana believes that its brucellosis class-free status is threatened by the bison migrat-
ing out of the park. The economic effects of such an action on Montana's cattle industry could be
significant. Ranchers could suffer a notable economic impact if they were excluded from world-
wide livestock marketing because of the perceived threat of brucellosis transmission.

Nationally, billions of dollars have been spent attempting to eradicate brucellosis from cattle
herds. Some people believe wildlife should be subject to the same management protocols as live-
stock in order to achieve the goal of brucellosis eradication. Others believe that brucellosis eradica-
tionisnot possible in wildlife, and that bison and livestock can be managed in ways to reduce the
risks of transmission.

Status of the Bison and Brucellosis Issues

In 1985, Montanainitiated a public hunt as the method to control bison migrating from
Y ellowstone National Park to areas along the north boundary near Reese Creek and areas along the
west boundary near West Y ellowstone. The control hunts continued each year with little notice
until the severe winter following the fires of 1988 when 569 bison were killed. The resultant
nationwide public controversy about the hunt caused the 1990 Montana L egislature to rescind
authorization for the hunt, and the state entered into an agreement with the National Park Service
(NPS) and the U.S. Forest Service (USFS) to develop along-term management plan and environ-
mental impact statement (EIS) for managing bison migrating from Y ellowstone into Montana.

While this long-term plan was being prepared, Montana needed an interim management plan in
placein order to accomplish three main objectives: to protect private property, to provide for
human safety, and to protect Montana’ s brucellosis class-free status.

In 1990, the NPS completed an environmental assessment (EA) that provided for limited NPS
management of bison through hazing and monitoring. Also, NPS personnel could participate in
bison-shooting operations outside of park boundaries at the request and under the authority of the
Montana Department of Fish, Wildlife and Parks. In 1992, another EA was produced that provided
for management actions similar to those described in the 1990 EA.

Since 1990, NPS personnel have monitored, hazed, and (at the request and under the authority of
the state of Montana) shot bison that were outside the park along the northern boundary near Reese
Creek (which abuts private land owned by the Royal Teton Ranch) and aong the western boundary
of the park near Duck Creek and the Madison River in the West Y ellowstone area.

For avariety of reasons, on January 17, 1995, the state of Montanafiled alawsuit against the
National Park Service and the federal Anima and Plant Health Inspection Service (APHIS). The
suit was based on concerns that brucellosis could be transmitted from wild bison to domestic live-
stock and that the presence of bison infected with or exposed to brucellosisin Montana could pro-
vide grounds for APHI S to revoke Montana s brucellosis class-free status. On November 13, 1995,



a settlement was reached in which APHIS agreed that it would not downgrade Montana’ s brucel -
losis class-free status based on the presence of exposed bison migrating from Y ellowstone into
Montana as long as certain actions were taken, including:

« Another Interim Bison Management Plan would be completed that called for the NPSto build a
facility to capture bison inside Y ellowstone National Park at Stephens Creek. All bison captured
in the facility would be shipped to slaughter. The Montana Department of Livestock (which, in
1995, had been given state authority to manage bison in Montana) was to capture all bison
migrating out of the park at West Y ellowstone and test them for brucellosis. All seropositive
bison aswell as seronegative pregnant females would be sent to slaughter. Other seronegative
bison were to be released on public land. At their discretion, Montana could shoot any untested
bison in the West Y ellowstone area. Any bison migrating north of the park into the Eagle
Creek/Bear Creek area (east of the Y ellowstone River) would simply be monitored and not cap-
tured.

* The draft long-term Bison Management Plan and EIS would be completed by November 15,
1996, with the final EI'S and decision due May 1, 1997. Through mutual agreement of all parties,
those dates could be modified (and have been).

« Additionally, as part of the settlement, the NPS recognized the right of the Royal Teton Ranch to
build afence on its property (any fence must comply with federal and state laws) to exclude
bison from Roya Teton Ranch property. (No fence has been built.)

The draft Interim Bison Management Plan and EAwas written and rel eased for public comment
in December 1995. Following a public comment period and analysis of those comments, the plan
was approved on August 5, 1996.

The NPS, USFS, and the state of Montana began operations under the new Interim Bison
Management Plan during the winter of 1996-97, the most severe winter since the 1940s. Bison
migration out of the park was significantly greater than what had been seen in the past, and 1,084
bison were shot or sent to saughter. Public concern about the situation was high.

In 1997, in response to the public concern, the federal agencies proposed implementing adjust-
ments to the interim plan in order to provide for a generally stable bison population in the event of
future severe winter conditions while assisting Montanain its efforts to maintain its brucellosis
class-free status. In brief, the federal agencies proposed:

« toincrease efforts to haze bison back into the park or onto appropriate public lands where they
would be tolerated;

« if hazing was ineffective, to capture al bison exiting the northern park boundary at Stephens
Creek and ship only seropositive animals to slaughter (seronegative animals would be temporari-
ly held in the capture facility and released in the spring);

* to assist Montana officialsin relocating a capture facility on the western boundary of the park to
the Horse Butte area to more effectively capture and test bison and reduce the number of untest-
ed bison present in the West Y ellowstone ares; and

* to provide more management flexibility for Montana by having APHIS determine that Montana
did not have to shoot low-risk, untested bison, including bulls, yearlings, and calves, in order to
maintain its brucellosis class-free status.

Fortunately, the winter of 1997-98 was mild, and only 11 bison were shot on the west side of the
park, and no bison exited the park in the Stephens Creek area. The winter of 1998-99 was also
mild, but in April, 94 bison were shipped to slaughter or died during capture operations from the
western boundary area of the park (Duck Creek).
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« In 1995, the State of Montana sued the federal govemment ~~ The Bison Management EIS

over concerns about losing its brucellosis-free status. A settle-
ment called for an environmental assessment that resulted in
the construction of capture facilities inside and outside the
park, the shipment of captured bison to daughter, and the
establishment of a deadline for the Draft EIS.

 June 1998, the Draft Bison Management Plan and EIS was
completed.

 The plan received over 67,500 comments from the public,
which are being addressed and analyzed.

» Thedraft modified preferred alternative of the EIS includes:
moving bison off grazing allotments 45 days before cattle
federal protection of Montana s brucellosis-free status
NPS agreement to vaccinate bison when a safe vaccine and
effective delivery method are developed
payment for vaccination of cattle outside the park

» December 1999, the federal agencies withdrew from a
Memorandum of Agreement with the State of Montanato
jointly produce an EIS.

 February 2000, afederal judge ordered the state and federa
agencies into mediation to work out their differences.

« Afinal EIS and Record of Decision are expected before
December 2000.

The draft long-term bison management plan and environmental impact statement was finally
released to the public on June 12, 1998. The plan took many years to prepare, and several agencies
were involved. When bison migrate out of Y ellowstone National Park, they become the manage-
ment responsibility of the state of Montana; consequently, the state of Montana wanted avoicein
how bison are managed. The state was designated alead agency along with the lead federal agen-
cies, the National Park Service (Department of the Interior) and the U.S. Forest Service
(Department of Agriculture) in the preparation of the long-term bison management plan. The feder-
a Animal and Plant Health Inspection Service (in charge of managing/eradicating diseases such as
brucellosis) is a cooperating agency. For any plan, the lead agencies must come to agreement on
the alternatives presented and analyzed. In this case, the management objectives of the federa
agencies and the state complicated the process.

Seven aternatives with afull range of management techniques were presented for maintaining a
wild, free-ranging bison population and minimizing the risk of transmitting the disease brucellosis
from bison to domestic cattle on public and private lands in Montana. The alternatives ranged from
capturing al bison that leave the park and sending those that test positive to daughter, to the use of
public hunting to control bison, to establishing tolerance zones outside the park boundaries.

The plan received over 67,500 comments from the public which are being addressed and ana-
lyzed. Afinal EIS and Record of Decision are expected before December, 2000.

Based on public comment, discussion with lead and cooperating agencies, and additional infor-
mation from research on the viability of the Brucella abortus bacteria, a modified preferred alter-
native has been developed that minimizes the risk of transmission of brucellosis from bison to cat-
tle, works towards the eradication of brucellosis from the bison herd, and decreases the unneces-
sary killing of bison. This alternative would include:

» moving bison off grazing allotments 45 days before cattle arrive so that in the  unlikely case that
ahison did abort, cattle would not come in contact with viable Brucella bacteria.
« APHIS protection of Montana's brucellosis free status

» NPS agreement to vaccinate bison when a safe vaccine and effective delivery method are
developed

 payment for vaccination of cattle outside the park
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The State is concerned that other states may impose testing regquirements on bison that would
increase costs for livestock growers. They are calling for al bison to be vaccinated immediately,
though no safe vaccine has been found for pregnant female bison. The vaccine effectiveness has
not been determined and a safe and effective delivery method currently does not exist. The NPSis
working with other agencies on safety studies for a vaccine (RB51) and delivery methods.

Due to apparent impasse between joint-lead agencies (NPS, USDA Forest Service, and the State
of Montana), in December, 1999, the federal agencies withdrew from a Memorandum of
Agreement with the State of Montana to jointly produce an EIS. The State challenged this action
and afedera judge upheld the withdrawal from the MOU in February, 2000. The court also
ordered the state and federal agenciesinto mediation to work out their differences and appointed a
mediator to facilitate the process beginning in late April.

The NPS isin the 4th year of operations under the adjusted I nterim Bison Management Plan:

* Attempts are made to haze migrating bison back in the park.
* Bison that cannot be hazed back and leave the park are captured and tested for brucellosis.

« All bison that test positive, are sent to slaughter. In the Stephens Creek area, the NPS would
temporarily hold al seronegative bison in the capture facility.

 Untested low risk animals, bulls, calves, yearlings, and non-pregnant females are allowed to
graze during winter on adjacent federal ands on the west side of the park.

 All pregnant females will be sent to saughter, even if they test negative.
Since 1996-97, the NPS has not killed any bison as part of the interim bison management plan.

Other Management Efforts

The NPSis an active participant in the Greater Y ellowstone Interagency Brucellosis Committee
(GYIBC). Thegoal of the GYIBC is“. . . to protect and sustain the existing free-ranging elk and
bison populations in the Greater Y ellowstone Area (GY A) and protect the public interests and eco-
nomic viability of the livestock industry in Wyoming, Montana, and Idaho.” The mission of the
GYIBC isto develop and implement brucellosis management plans for elk and bison in the GYA.
The objectives of the GY I1BC include maintaining viable elk and bison populations; maintaining
the brucellosis-free status of Wyoming, Montana, and Idaho; aggressively seeking public involve-
ment in the decision making process; and planning for the elimination of Brucella abortus from the
GYADby the year 2010. The NPS fully supports the goal, mission, and objectives of the GY IBC.

The NPS was involved in a Natural Resources Preservation Program (NRPP) project that began
research and collection of data on various aspects of bison ecology and how Brucella abortus sur-
vives and functions in awild environment. This project involved Grand Teton and Yellowstone
national parks, and the information gathered from the research will aid managersin making sound
defensible decisions for the future management of bison and elk in the two parks and possibly the
GYA. The much needed research falls under 4 major headings:

* Epidemiology and pathogenesis of brucellosisin wild bison.

» Development and testing of new brucellosis vaccines for use in wildlife

* Risk assessment of brucellosis transmission in awildland setting.

« Ecology and carrying capacity of bison in Grand Teton and Y ellowstone national parks.

The National Park Service is aso working with the Biological Resources Division of the U.S.
Geological Survey in an ongoing research effort to examine the ecology and carrying capacity of
bison in Y ellowstone National Park. Preliminary results of NPS research on bison movement
in the park suggest that the animals do not travel on groomed roads as much as some suspected,
but tend to follow rivers and other natural corridors.

In August, 1999, an agreement was reached on the purchase and easement of approximately
7,800 acres of winter wildlife habitat just north of the park boundary. The area contains critical
wildlife migration and winter range habitat for bison and other species.



The Issue

Northern Range Controversy

« About 35,000 elk and smaller numbers of deer, bison, prong- I

horn, bighorn sheep, and moose graze in Y ellowstone during
the summer.

» Thelargest of the seven elk herdsin the greater Yellowstone
ecosystem, known as the northern herd, has generally num-
bered 15,000-22,000.

» Some people believe that the park has more elk than the north-
ern range can sustain. Elk, along with bison and pronghorn, are
blamed for overgrazing, and for increased erosion and declines
in willows, aspen, and beaver.

* Other scientists have found no evidence that the park’s grass-
lands are overgrazed.

« Theinteraction of ungulates, climate, hydrology, beaver (and
possibly others) and aspen or woody shrubs like willowsis
equivoca and more scientific research is needed.

History

« For decades, the park intensively managed elk, bison, and
pronghorn.

¢ The park discontinued wildlife reductionsin 1968 due to the
growing belief that wildlife populations can self regulate.

 In 1986, Congress mandated a major research initiative to
answer scientific and public concerns over the condition of the
northern range. Results of the research:

1. Traditional interpretation of the range as overgrazed was based
on commercia rangeland standards inappropriate for the park.

2. The northern range continues to provide robust nutrition for
large, healthy ungulate herds year after year.

3. Despite certain localized effects, elk do not appear to have had
any significant adverse effect on the overall diversity of native
animals and plants.

¢ 1n 1998, Congress called for the National Academy of
Sciences to review management of the northern range. This
two year study began in 1999.

* In March 2000, in response to great controversy, threeinde-
pendent researchers began a 5-year investigation of Northern
Y ellowstone elk population responses to wolf restoration.

The northern portion of Y ellowstone National Park, “the northern range,” sustains one of the

largest and most diverse populations of free-roaming large animals seen anywhere on earth. Many
of the park’ s ungulates spend the winter here. Elevations are lower and the area receives less snow
than elsewhere in the park. Often the ridge tops and south-facing hillsides here are clear of snow, a
result of wind as well as snowmelt during the many sunny winter days. Animals take advantage of

thislack of snow, finding easy assessto forage.
From the time the U.S. Army arrived in 1886 until the 1930s, wildlife management in

Y ellowstone was mainly seen as protecting the grazing animals and other herbivores from poach-

ers, natural predators, and other threats. Wildlife biology wasin its infancy, and management prac-
tices encouraged the attitude that wildlife was either “good” or “bad.” This view led to the elimina-
tion of many predators from most of the western United States, including Y ellowstone. In the park,

protection from predators resulted in an increase in ungulate numbers.

Early censuses of the elk in the park, especially on the northern range, are highly questionable.
By the early 1930s, scientists and managers believed that grazing and drought in the early part of
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the century had reduced the range's carrying capacity and that twice as many elk were on the range
in 1932 as existed there in 1914.

From 1935 to 1968, elk, pronghorn, and bison numbers were artificially controlled by shooting
or trapping and removal by park rangers. More than 13,500 elk were shipped out of Y ellowstone to
control their numbers and to repopulate areas where elk had been eliminated.

By the 1960s, scientists and wildlife managers had begun to understand that there are complex
interconnections among and between living and non-living components in the world around us.
Many definitive studies describing the young science of ecology were done.

In Y ellowstone, new studies suggested that ungulate popul ations could be self-regulating, and, as
aresult, wildlife reductions were discontinued in 1968. Studies of the northern elk winter range
began in the 1960s and have continued to the present. To this point these studies have revealed no
clear evidence of range overuse. In 1986, continuing concern over the condition of the northern
range prompted Congress to mandate more studies. This research initiative, one of thelargest in
the history of NPS, encompassed more than 40 projects by NPS biologists, university researchers,
and scientists from other federal and state agencies. Results showed, in fact, plant production is
enhanced by ungulate grazing in al but drought years. Protein content of grasses, yearly growth of
big sagebrush, and seedling establishment of sagebrush are al enhanced by ungulate grazing.
Neither reduction in root biomass nor an increase in dead bunchgrass clumps has been observed
during the studies. (Studies on aspen and willows and their relationship to ungulates on the north-
ern range are not so clear-cut and are continuing.) Despite these scientific results, the belief that elk
grazing is damaging northern range vegetation and that grazing accelerates erosion persists among
many people, including some scientists.

In 1998, Congress again intervened in the controversy. It called for the National Academy of
Sciences to review management of the northern range. This two-year study began in 1999. Another
study began in March 2000 to investigate elk population responses to wolf restoration.

In part, the controversy islikely due to the personal or scientific background that a person comes
from. Many urban dwellerslivein intensively managed surroundings (community parks and per-
sonal gardens and lawns) and are not used to viewing wild, natural ecosystems. Livestock man-
agers and range scientists tend to view the landscape in terms of maximizing the number of ani-
mals that aunit of land can sustain. Range science has devel oped techniques that allow intensive
human manipulation of the landscape for this goal, which is often economically based. Many ecol-
ogists and wilderness managers, on the other hand, have come to believe that the ecological carry-
ing capacity of alandscapeis quite different from the concept of range or economic carrying
capacity. They believe that the only constant in a naturally functioning wilderness ecosystem is
variability and change. What may “look” bad, in fact, may be normal.

In the past decade, the ecological carrying capacity of the northern winter range has increased as
elk have colonized new winter ranges north of the park set aside for this purpose. Summers have
also been wet (resulting in better plant production) while winters have been (generally) mild. The
fires of 1988 aso opened many forest canopies, allowing more grasses to grow.

Many scientists believe that the major factor influencing elk populationsis winter. Mild winters
allow many more elk to survive until spring, but periodically, severe winters result in significant
levels of winter kill for many animals, not just elk. In severe winters (like the winter of 1988-89 or
1996-97), up to 25 percent of the herd can die. The northern Y ellowstone elk herd demonstrates the
ecological principle of density-dependence: over-winter calf mortality, yearling mortality, and adult
bull mortality all increase with higher elk population densities. Elk are aso continuously subjected
to predation by other species in the ecosystem, including bears, wolves, coyotes, and mountain
lions. The complex interdependence of these relationships results in fluctuationsin the elk popula-
tion—when there are lots of ek, predator numbersincrease, which, in part, helps to reduce elk
numbers.

National Park Service policies not only protect native species but also protect the ecological
processes that occur naturally across the landscape. Whenever possible, human intervention is dis-
couraged. While controversy continues about the northern range and NPS management practices, a
myriad of research projects continue in an effort to more accurately describe what is happening on
Yellowstone's northern range.



« Three goals must be achieved for two consecutive yearsbefore The Grizzly Recovery Plan

the grizzly bear population is considered recovered:

1) To have an average of 15 adult females with cubs of the year
on a 6-year running average inside the recovery zone and with-
in a 10-mile area surrounding the recovery zone.

2) To have 16 of 18 recovery zone Bear Management Areas
occupied by females with young from a running 6-year sum of
observations; no two adjacent areas shall be unoccupied.

3) The known human-caused mortality shall not exceed 4% of
the popul ation estimate based on the most recent three-year
sum of females with cubs minus known, adult female deaths.
In addition, no more than 30% of the known human-caused
mortality shall be females. These mortality limits cannot be
exceeded during any two consecutive years.

 Rélisting of the species beginsif the population or habitat fall
below certain threshold levels.

* The 3 population recovery goals were met in 1994, 1998, and
1999, but not in 1995, 1996, and 1997.

Current Status

» Debates on grizzly recovery center on two points of view:

1. Theanimal is doomed to extinction.

2. Thi population has recovered and should be hunted outside the
park.

* The grizzly population seems to be improving in the greater
Y ellowstone area—from alow of approximately 230 animals
in 1975 to the current estimated population of 400.

» NPS believes the current numbers may be atemporary peak
and could drop at any time.

« Habitat loss and devel opment on land outside the park contin-
ue to threaten the survival of the grizzly bear.

« 40-50 radio-collared grizzlies are monitored to track popula-
tion trends and habitat use.

 The Draft Conservation Strategy has been released for public
comment. See the next section for more information.

On July 28, 1975, under the authority of the Endangered Species Act (ESA), the U.S. Fish and
Wildlife Service listed the grizzly bear as athreatened species. Aprimary goal of the ESAisto
recover threatened or endangered species to self-sustaining, viable populations that no longer need
protection. As part of this goal, recovery parameters for the grizzly bear were established in the
1993 Grizzly Bear Recovery Plan. Under this plan, three population recovery goals must be
achieved before the grizzly bear population is considered recovered.

The three grizzly bear population recovery parameters are:
1) Females With Cubs; Adult female grizzly bears with cubs-of-the-year (COY) are the most

reliable segment of the population to count. Since 1975, 300 grizzly bears have been radio-marked.

Using aerial and ground observations by reliable observers (determined by the leader of the
Interagency Grizzly Bear Study Team, IGBST, and a committee of agency biologists), aminimum
number of unduplicated females with cubsis recorded each year. The number of cubs per litter as
well as pelage color combinations of different family groups (and the presence of radio-collars
marking some individual bears) aid in identifying individual adult females. Adult female grizzly
bearsin the Y ellowstone ecosystem generally have athree-year breeding interval. Therefore, the
number of different femaleswith COY counted over athree-year period gives an estimate of the
number of adult females in the population.

Recovery Goal: To have an average of 15 adult females with COY on a 6-year running average
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both inside the recovery zone and within a 10-mile areaimmediately surrounding the recovery
zone.

Rationale: The purpose of this goal isto estimate an average minimum population size and to
demonstrate that a known minimum number of adult females are alive so that reproduction is suffi-
cient to sustain existing levels of human-caused bear mortality in the ecosystem. The target number
of 15 unduplicated females with COY must be attained as a running 6-year average. Arunning six-
year average accounts for two breeding cycles and will alow at least two years when each live
adult female can be reported with cubs. The 6-year average number of unduplicated females with
cubsis not intended to determine precise population size or trend but to derive a minimum popula-
tion estimate.

Current Status: The annual average number of unduplicated females with COY (1993-1998, 6-
year average) is 26. Thisrecovery goal is currently being achieved.

2) Distribution Of Females With Cubs: To monitor grizzly bear population trends and to analyze
the consequences of human activities and development on bears, grizzly bear habitat within the
recovery zone has been divided into 18 habitat units called Bear Management Units (BMUS).
Ideally, each unit should contain complete spring, summer, and fall habitat for grizzly bears. For
most of the units, thereis substantial evidence that the habitat contains adequate food sourcesto
support grizzly bearsin these three seasons.

Recovery Goal: To have 16 of 18 recovery zone BMUs occupied by females with young from a
running 6-year sum of observations, and no two adjacent BMUs shall be unoccupied. Occupancy
requires verified evidence (sightings or tracks) of at least one female with young (COY, yearling,
or two-year-old) at least once in each of 16 BMUs during a 6-year period.

Rationale: The purpose of this parameter is to demonstrate an adequate distribution of reproduc-
tive females within the recovery zone. Adult female grizzlies have a strong affinity for their home
range. Distribution of family groups of bearsindicates alikelihood of continued occupancy of each
BMU, because grizzly bear offspring, especialy females, tend to occupy habitat within or near the
home range of their mother after being weaned. This parameter assumes that successful reproduc-
tionisanindicator of sufficient habitat being available to bears and provides evidence that avail-
able habitat is being managed adequately.

Current Status: From 1993 through 1998 (6-year running sum), al 18 BMUs were occupied at
least once with family groups. This recovery goal is currently being achieved.

3) Mortdity: The rate of human-caused grizzly bear mortality, especially of adult females, isa
key factor influencing the potential recovery of the population in the Y ellowstone ecosystem.
Known human-caused mortalities in excess of the level sustainable at a given number of females
with cubs could result in population decline, while mortalities below this level would likely result
in population increase.

Recovery Goal: The known human-caused mortality shall not exceed 4 percent of the population
estimate based on the most recent three-year sum of females with cubs minus known, adult female
deaths. In addition, no more than 30 percent of the known human-caused mortality shall be
females. These mortality limits cannot be exceeded during any two consecutive years for recovery
to be achieved.

Rationale: The level of sustainable mortality is directly related to the number of females with
cubs. It isthought that grizzly bear populations can sustain 6 percent human-caused mortality with-
out population decline. To facilitate recovery and to account for unknown, unreported, human-
caused mortality, the mortality goal is set a no more than 4 percent of the minimum population
estimate, with no more than 30 percent of this mortality being females. The most recent 3-year
sum of unduplicated females with cubsis used to cal culate a minimum population estimate. This
method applies the proportion of adult femalesin a population to the minimum number of adult
females known to be alive. This method allows for annual recalculation of the mortality limits
based on population monitoring.

Current Status: The allowable, known human-caused mortality limit for 1998 was 13 bears (4
percent of the population estimate of 336 bears). The annual average of known, human-caused
grizzly bear deaths (1993-1998) was 9 bears per year or 3 percent of the present minimum popula-



tion estimate of 336 bears. Thistotal mortality goa was achieved. The allowable human-caused
mortality of adult females for the period was 4 bears (30 percent of the total allowable of 13). The
6-year average of annual, known human-caused female mortality was 3 female bears per year. This
portion of the mortality god is currently being achieved.

In addition to these three biological goals, habitat-based recovery parameters must be established
and there must be a demonstration that “adequate regulatory mechanisms” arein place to ensure
conservation of the speciesif and when it should be removed from the specia protections granted
by the ESA. When all these goals have been met for two consecutive years, the grizzly bear may
be considered for “delisting” from its threatened status. Habitat-based recovery criteriaaswell asa
conservation strategy are currently being written for the Y ellowstone ecosystem grizzly bear popu-
lation (see following article). The strategy will reaffirm the commitment of agencies and the means
they will use to ensure that the population remains at or above the recovery levels described in the
Recovery Plan.

The conservation strategy will also contain population and habitat triggers that will initiate relist-
ing of the speciesif the population or habitat fall below certain threshold levels. If the population
and habitat parameters are still being achieved after the conservation strategy has been completed
and signed by all cooperating agencies, then the U.S. Fish and Wildlife Service may consider
delisting the speciesin greater Y ellowstone.
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« Ateam of biologists and managers from the USFS, NPS, Grizzly Conservation Strategy

USFWS and the states of Idaho, Wyoming, and Montana com-
pleted the Draft Conservation Strategy for the Grizzly Bear in
the Y ellowstone Ecosystem in March 2000.

» The Strategy contains population and habitat triggers that
initiate relisting of the species if the population or habitat fall
below certain threshold levels. Habitat-based recovery parame-
ters are established and “adeguate regulatory mechanisms’ are
in place to ensure conservation of the bear if and wheniitis
removed from Endangered Species List.

» The strategy plans to secure habitat and to monitor:

1) changesin genetic diversity in the Y ellowstone
grizzly population

2) four mgjor food sources (cutthroat trout, army cutworm moths,
ungulate carcasses, and whitebark pine cones)

3) bear predation of livestock

4) development of private land inside the recovery area

5) numbers of elk hunters and hunter-rel ated bear deaths.

« Public meetings are being held in the three surrounding states
(Montana, Wyoming, and |daho) to obtain comments on the
srategy.

» When the Conservation Strategy is approved, the delisting
process could begin.

Habitat-based recovery criteriaand a conservation strategy are being prepared that will define
those measures needed to ensure that the Y ellowstone grizzly bear population remains at or above
the recovery levels described in the Recovery Plan if and when the population is removed from the
specia protections granted under the Endangered Species Act. The strategy will demonstrate and
reaffirm the commitment of the respective state and federal agencies to continued maintenance of
the Yellowstone grizzly bear and its habitat.

The conservation strategy will be the primary long-term guide for managing and monitoring the
grizzly bear population and assuring there is sufficient habitat to maintain recovery. It emphasizes
that continued coordination and cooperative working relationships among management agencies,
landowners, and the public are essential to ensure public support, continue application of best sci-
entific principles, and maintain effective actions to benefit the continued coexistence of grizzlies
and humansin the ecosystem.

As proposed by the team of biologists and managers preparing the draft Conservation Strategy
for the Grizdy Bear in the Yellowstone Ecosystem, management of the bear and its habitat would
remain much the same as it exists at present but with increased flexibility in several key areas.

Similarities to Current Management

» Theexisting recovery zone would be a Primary Conservation Area (PCA) in which grizzly
bear/human conflict management and bear habitat management would be of high priority.
Decisions would favor the bear population when grizzly habitat and other land uses are not com-
patible. In devel oped areas, grizzly bears will be actively discouraged and controlled.

« State wildlife agencies have primary responsibility to manage grizzly bears outside of national
parks. National forests and parks will continue to manage habitat within their jurisdictions.

e Thegoal remainsto sustain agrizzly bear population in the GYE, with an average of at least 15
unduplicated femal e bears with cubs distributed in 18 Bear Management Units (BMUs) across
the ecosystem and with no more than 4 percent known mortality of bears on average. The godl is
to maintain or improve habitat conditions for grizzly bears within the PCA.

» State and federal wildlife managers will continue to monitor the grizzly bear population and
habitat conditions using the most feasible and accepted professional techniques. These include
the maintenance of amarked (radio collared) sample of bears and scientific methods to assess
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habitat conditions and changes on a broad geographic scale; thiswill require along-term
interagency commitment of professional wildlife biologists.

* Removal of nuisance bears will be conservative, consistent with mortality limits outlined above,
and removal of female grizzly bears will be minimized. Managers will emphasize removal of the
human cause of conflict rather than removal of a bear when possible.

 "Managers will continue to meet periodically to share information, implement coordinated man-
agement actions, assure data collection, and identify research and financia needs across state
and federdl jurisdictions.

Changes from Current Management

* “Under the conservation strategy, managers would have more flexibility to manage nuisance griz-
zly bears, particularly male bears. Bears may be relocated as many times as judged prudent by
management authorities. However, no bears may be removed without at least one relocation
unlessinvolved in unnatural aggression toward humans.

* "Management situations, now used to delineate differences in land-management strategies, would
be eliminated. There would be no distinction made across the PCAas to management zones or
“dituation lines.” Decisions affecting grizzly bears and/or their habitat would be made based on
existing and future management plans incorporating input from biologists, other professional
land managers, and affected publics.

 Outside the PCA and areas currently occupied by grizzly bears, state and federal land manage-
ment plans will define where grizzly bear occupancy will be acceptable. These decisions will be
made through planning processes, incorporating input from affected groups and individuals.

If and when the grizzly bear population goals outlined in the Grizzly Bear Recovery Planare
met and habitat goals are established, consideration will be given to delisting the greater
Y ellowstone grizzly bear population from protection as threatened under the ESA. Completion of a
conservation strategy does not in itself propose or accomplish achange in status of the grizzly bear
population. However, it isagoal of the ESAand the state and federal wildlife and land managers
in greater Y ellowstone to work toward recovery and subsequent delisting of the grizzly bear popu-
lation in the ecosystem. The proposed conservation strategy is a commitment by the responsible
agencies to long-term management of grizzly bears and their habitat in ways that are compatible
with human occupation and enjoyment of greater Yellowstone.

The conservation strategy proposes continued monitoring of the biological parameters explained
above, with the additional annual recal culation of the population trend estimate based on adult
female survivorship. The population trend for Y ellowstone grizzly bears appearsto be stable to
dlightly increasing. Thisis not arequirement under the plan, but a recommendation for future mon-
itoring to help ensure confidence in the status and trend of the bear population.

Management reviews will be conducted when conditions deviate from the desired long-term
goasfor the grizzly bear population and/or its habitat. If thereis a change in the protected status of
the grizzly bear population, such reviews may result in arecommendation for aformal status
review by the U.S. Fish and Wildlife Service. If and when conditions warrant, a delisted population
could berelisted for protection under the Endangered SpeciesAct.

The conservation strategy will not contain an environmental impact statement but will primarily
incorporate existing laws, regulations, policies, and goals such as those aready outlined in the
Grizzly Bear Recovery Plan. The Interagency Grizzly Bear Committee and the U.S. Fish and
Wildlife Service view some of the topics discussed in the proposed conservation strategy as non-
debatable. These include:

* The continued population goal to have at least 15 unduplicated female bears with cubs distributed
in 18 Bear Management Units (BMUSs) across the ecosystem. Continuation of this requirement
maintains aminimum level and distribution of grizzly bears that has alowed us to achieve the
positive trend in the popul ation as seen during the past decade.

« The size of the existing recovery zone, which would be managed as a Primary Conservation Area
(PCA). The existing zone has been sufficient to achieve the population growth seen during the
past decade.

* The legally established jurisdiction for wildlife management (primarily vested in the states,



except on lands of exclusive federal jurisdiction such as'Y ellowstone Nationa Park.)

However, public involvement will be important to managers as they finalize this statement of long-
term management goals and guidelines. Topics on which public input is desired include:

» How should nuisance bears be managed to facilitate desired multiple land uses while meeting
mortality goal's necessary to maintain a healthy grizzly bear population?

» Where and under what conditions should grizzly bears be tolerated outside the existing recovery
zone /PCA?

» How should habitat conditions needed to sustain a healthy grizzly bear population be monitored
and maintained?

» How should the continued costs of monitoring and managing a grizzly bear population across the
greater Y ellowstone area be paid for?
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Thermophiles

The Issue
. ellowstone's geothermal features contain heat-requiring

organisms called “thermophiles,” which contain many bioac-
tive compounds heretofore unknown to science and thus can
sometimes be the target of bioprospectors.

Results of thermophile research have impacted science and
society, and spawned a multi-million dollar industry.

When profits are made from products or processes discovered
during study of thermophilic microbes discovered in

Y ellowstone, the park should have a share in those profits.
Some people object to bioprospecting in national parks. They
see it as commercidization of research in the park.

History

1966, the microorganism Thermus aquaticuswas discovered in
one of Y ellowstone's hot springs.

An enzyme from T. aguaticusis now synthesized to enable a
popular DNAfingerprinting process, which has revolutionized
biology and medicine. The patent holder turned this discovery
into a profit of hundreds of millions of dollars.

1997, a benefits-sharing agreement was signed with Diversa
Corporation of California, which ensures a portion of future
profits will go toward scientific and public education activities
and for park resource preservation.

1999, alegal challenge put a hold on implementing this and
other such agreements. Critics expressed concern that parks
would mine resources in exchange for dollars, and sought
release of all financial details in the agreement.

Current Status

Y ellowstone research microbiol ogists have contributed to:
Insightsinto the evolution of life

Planning the search for life on other planets

Discovering how the global ecosystem cycles elements
through microbial action

Awidely used techniques for DNAfingerprinting

The NPSis currently writing an EI'S concerning the potential
management and questions raised by 1) ongoing bioprospect-
ing activities in the parks, and whether they should continue;
2) statutory and regulatory authorities relating to bioprospect-
ing; 3) whether benefits-sharing should be a part of NPS
policy for parks.

More than 50 permits have been granted to scientists, organi-
zations, and companies to study microbesin Yellowstone.

When you look into the deep and colorful thermal poolsin Y ellowstone, it is as though you are

looking through awindow into the earth’s past to the beginnings of lifeitself. The original atmos-
phere of the earth was so anoxic (without oxygen) that it would not support human life. The bright-
ly colored bacteriayou see forming the yellow, orange, and green rings in the hot springs were the
among the first organisms capable of photosynthesis—of taking carbon dioxide and with the help
of sunlight, converting it, among other things, to oxygen. In this way, these colorful lifeforms,
called cyanobacteria, began to create an atmosphere that would eventually support human life.

For many years, it was thought that no living thing could survive in the extreme temperatures of

hot springs and mudpots. But in 1966, Dr. Thomas Brock discovered a microorganism that lived in
the superheated waters (more than 176°F/80°C) of Mushroom Pool in the Lower Geyser Basin. In
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fact, this bacterium, Thermus aquaticusor Tag, proved to be one of the most exciting discoveries
of the 20th Century. An enzyme within Taq has the ability to copy and amplify the genesin DNA
(which contains the blueprint of life) within living cells. Aprocess called polymerase chain reac-
tion (PCR) was developed from Taq that allows scientists to reproduce any type of DNAat will.
Thisled to the DNA fingerprinting process that alows police to identify a suspect from one tiny
cell of blood at a crime scene. It has also given doctors the most accurate test for the AIDS virus. It
alows physicians to detect the genes that cause birth defects and genetic diseases. There are many
other applications for Tag and the PCR processin medical diagnostics, wildlife management,
forensic analysis, and industry.

Many other species of microbes have been found in Y ellowstone since 1966. Yellowstone's hot
springs contain a vast spectrum of thermophilic (heat-loving) microorganisms, each producing
thousands of uncommon, heat-stable proteins. Researchers estimate that more than 99 percent of
the species actually present in Yellowstone's thermal features have yet to be identified.

Because much of modern biotechnology is based on the use of enzyme catalysis for biochemical
reactions, including genetic engineering, fermentation, and bioproduction of antibiotics, these heat-
stable proteins are becoming increasingly important in the advancement of science, medicine, and
industry. Y ellowstone has the planet’ s greatest concentration of thermophilic biological diversity
and, thus, is a strategic repository of unique genetic resources.

Yellowstone's geology provides avariety of physical and chemical habitats that support the
entire spectrum of early life forms. Hot springs with pH readings ranging from 2 to 10 are typical,
and they have geochemical substrates ranging from igneous and metamorphic to sedimentary.
According to DNAsequencing analysis, the organism most closely related to the primordial origin
of life—the earth’s most primitive species—resides in a magnesium-rich mineral spring in Hayden
Valley. It isamember of the domain Archae and for now is known as PjP78.

There are more than 50 research studies being done on microorganisms from the park today. For
example, microbes influencing the growth of hot spring terraces are being studied by NASA to
help determine if there islife on Mars. The planet Mars had an ocean when life evolved on Earth
four billion years ago. Scientists at NASAbelieve life evolved on the “ Red Planet” aswell.
Yellowstone's stromatolite-forming cyanobacteria are being used as amodel in the search for life
on Mars. Aslifeinfluences the formation of hot spring terraces, it imparts a biogeochemical signa-
ture that can be seen from overhead satellite imagery. Active volcanos and suspected hot springs on
Mars are the focus in this search for evidence of extraterrestrial life. Other microbes have been
found that are useful in the breakdown of oil by natural rather than chemical means; in converting
corn into the renewable fuel ethanol; in taking the sulfur out of coal, making it a cleaner source of
energy; in producing an environmentally friendly road de-icer; in bioleaching gold ore; and a host
of other processes.

It isintriguing to think about the opportunities that would have been lost if Y ellowstone had not
been set aside as a national park in 1872. With thisissue, we begin to understand the tremendous
importance of biodiversity and the importance of preserving the vast array of species and the
processes that connect them. It is becoming more and more obvious that every living thing, no
matter how small or seemingly insignificant, may have the capacity to solve some of the world’s
most perplexing problems.

While some of these microscopic mysteries have proven greatly beneficial to society, many oth-
erslieyet undiscovered. Along with this exciting new dimension to the park and to science, some
questions have been raised about whether or not “bioprospecting” of microbes should be allowed
in the park. Park management assures that the microbes are not “ extracted” as the organisms them-
selves are not used by biotechnology companies, and the organisms remain the property of the
U.S. Government. Also, at issue is how the National Park Service can benefit monetarily asthe
microorganisms discovered in Y ellowstone are spawning multi-million dollar industries.

Hoffman-La Roche, a Swiss pharmaceutical company, purchased the U.S. patents for the PCR
process and Tag polymerase from Cetus Corporation in 1991 for $300 million. Since then, PCR
has become the cornerstone of modern medical diagnostics, and annua sales of Tag polymerase
have grown to $500 million. Y ellowstone National Park and the United States public have received
nothing from this commercial use of a product developed from a'Y ellowstone resource.
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In 1997, a new agreement was signed with the Diversa Corporation of California, called a
Cooperative Research and Development Agreement (CRADA). (The CRADA is based on Material
Transfer Agreements CRADA s that have been devel oped by the National Institutes of Health,
which funds research that may be patented by the private sector, and on the Costa Rican National
Biodiversity Institute model of marketing genetic resources from national parksto fund conserva
tion efforts.) The agreement allowed the National Park Service to receive royalties for any prof-
itable products derived from research on Y ellowstone microbes.

Under this particular CRADA, Diversa Corporation pays the park $25,000 each year for five
years in the expectation that they will owe Y ellowstone National Park aroyalty fee for profits
derived from research on Y ellowstone microbes. The agreement did not enable Diversato do any-
thing that was not aready allowed under the NPS research permit system; it smply provided com-
pensation to the park for the preservation of the microbial habitat. Diversa, which also has research
sitesin Costa Rica, Iceland, Antarctica, and at the bottom of the Pacific and Atlantic oceans, col-
lects DNA from thermal habitats, genetically engineers the genesinto “microbial livestock,” then
screens them for useful enzymes. Aswith all NPS research specimens, the microbes themselves
remain in federal ownership. If Diversawould develop a profitable product from research based on
any Y ellowstone microbes, the park would be entitled to aroyalty based on the profits, minus the
$175,000 aready paid by the company.

Four entities, including another biotechnical company and an environmental group, sued the
National Park Servicein 1998, alleging the agreement was a commercialization of public resources
without public input. In March 1999 the judge ruled in their favor and ordered the National Park
Service to complete an environmental assessment of the impacts of the agreement on the thermal
resources of the park and to involve the public in the process.

Asglobal biodiversity declines, national parks and other preserves become increasingly impor-
tant as sources of genetic diversity for scientific study as well as products that may benefit
mankind. More than 40 percent of the medicinesin use today are based on natural products
derived from individual plant species. The bioprospecting agreement initiated by the National Park
Service is atangible demonstration of the value of preserving biodiversity for the secrets they may
reveal in the future.



History Winter Use

» Winter usein Y ellowstone grew sporadically with no systemat-
ic planning and little thought as to the appropriateness of vari-
ous types of recreationa activities.

* Inthewinter 1949, 35 visitors entered Y ellowstone by snow-
plane; in 1955, 507 entered by snowcoach; in 1963, six snow-
mobiles entered the park.

 The previous Winter Use Plan of 1990 established a visitation
threshold of 140,000 people per year, which was projected to
be met by year 2000. It was exceeded in 1992.

In 1997, the Fund for Animals sued the NPS alleging that the
NPS failed to complete an Environmental Impact Statement on
winter use assessing the impacts of road grooming and winter
recreation on wildlife and other park resources. The NPS
signed an agreement requiring the development of a new win-
ter use plan and EIS.

The Winter Use Plan and Draft EIS

¢ TheWinter Use Plan and Draft EIS was completed in August,
1999. The planning process included the participation of 3
states, 5 counties and the U.S. Forest Service as cooperating
agencies. Its seven dternatives, A—G, address visitor access,
sound, emissions, wildlife concerns, and affordability.

 The plan received approximately 45,000 public comments.

* Intheir response to the Draft EIS, the Environmental
Protection Agency identified Alternative G (snowcoach access
only) asthe “environmentally preferred aternative.”

» Thefina EIS and record of decision are due by November
2000.

e The new plan would begin to be phased in during the winter of
2002-03.

Winter visitation in Y ellowstone and Grand Teton nationa parks and the John D. Rockefédller, Jr.
Memorial Parkway is currently managed under a Winter Use Plan approved in 1990. Winter use
has increased dramatically from virtually none 30 years ago to more than 140,000 visits per season
in the early 1990s. In the joint Winter Use Plan (1990) a commitment was made to establish a
Visitor Use Management (VUM ) process if winter visitation exceeded certain thresholds. In 1992-
93, use exceeded the Winter Use Plan’s projection for the year 2000 (140,000 visitors), and the
parks established ateam to begin the VUM process. About thistime, the U.S. Forest Service deter-
mined that many of the same concerns the parks had about winter use were relevant to Forest
Service lands, and their staff also began work on a coordinated interagency report on winter use
management.

Since 1994, scientific studies and visitor surveys have been undertaken and analyzed. As part of
the continuing effort to ensure public input in the planning process, letters were accepted during a
public comment period, and a series of eight public meetings were held around the region from
February through May 1996. Members of the public expressed concerns regarding a number of
issues. Theseinclude, but are not limited to: overcrowding, visitor impacts on natural resources,
noise and air pollution, availability of facilities and services, use restrictions, user group conflicts,
and the importance of winter visitation to the local and regional economy. An interagency planning
team produced a draft report in the summer of 1997 on the results of their work. The preliminary
report, Winter Use Management: A Multi-Agency Assessment (1997), was on public review from
June through September 1997. Afinal report is pending interagency review.

In May 1997, the Fund for Animals and other organizations and individuals filed lawsuit in
Washington, D.C., against the National Park Service (NPS). The lawsuit identified three primary
complaints. The plaintiffs alleged that the NPS had failed to prepare an environmental impact
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statement concerning winter use in Y ellowstone and Grand Teton national parks and the
Rockefeller Parkway, had failed to consult with the U.S. Fish and Wildlife Service on the effects of
winter use on threatened and endangered species, and had failed to evaluate the effects of trail
grooming in the parks on wildlife and other park resources.

On October 27, 1997, the plaintiffs, the Department of Justice, and the NPS signed a settlement
agreement. Under the terms of this agreement, the NPS agreed to prepare a new winter use plan
and corresponding environmental impact statement. The NPS & so agreed to consult with the U.S.
Fish and Wildlife Service on the effects of winter use on threatened and endangered species.
Finaly, the Park Service agreed to immediately prepare an environmental assessment (EA) that
evaluated the effects of temporarily closing one or more segments of winter snowmobile road in
Y ellowstone in order to study wildlife movements on groomed roads within the park. (An environ-
mental assessment was necessary because it was anticipated that closing road segments within the
park to grooming could potentially impact park visitors and, subsequently, local and regional
economies.)

The Environmental Assessment—Temporary Closure of a Winter Road, Yellowstone National Park
was released to the public in October 1997. During the 45-day public comment period, the park
received 2,742 letters. Of primary concern to members of the public were the negative and positive
impacts of road grooming on the bison, the negative and positive aspects of snowmobiling, and the
importance of snowmobiling and winter use on local economies. Many |etters (487) contained
comments addressing research concerns, suggesting that there was alack of scientific evidence to
justify atemporary road closure.

After the analysis of comments was completed, Y ellowstone National Park officials decided (in
January 1998) that aroad closure would not be put into effect in the winter of 1997-98 (nor during
the next two winters). The rationale behind this decision was the lack of scientific evidence that
clearly showed aroad closure was necessary. To answer these questions, the NPS identified several
areas of additional research. During the next two winters, biologists would research and monitor
wildlife movements (particularly bison) in the Gibbon, Firehole, and Madison river areas. The park
would a so continue to investigate winter visitor use patterns, visitor behaviors, and visitor expec-
tations as well as their opinions on possible road closures. Monitoring of other road segments to
determine seasonal use by bison and the significance of that use in bison population movements
and dynamics would also be conducted.

On February 18, 1998, the Fund for Animals and other organizations filed suit against the
National Park Service aleging that the NPS did not have the necessary data to make the decision
to defer closing aroad segment in the park. In addition, the plaintiffs alleged that the unlimited
road grooming and the alleged lack of winter use management practices are continuing to harm the
plaintiffs short- and long-term interestsin recreating and in protecting and observing and studying
the environment and wildlife in the park. On March 31, 1999, the U.S. District Court for the
District of Columbiaruled in favor of NPS. The court found that the park’ s decision to not close
one or more segments of groomed road during the next three years did not violate the October
1997 settlement agreement and that the park had presented an adequate range of aternativesin the
EA as required under the law.

Meanwhile, planning for a new winter use plan and environmental impact statement began in
early 1998. The purpose of this plan isto provide future winter visitors to the parks with a range of
quality winter experiences and settings from primitive to developed. These recreationa experiences
must be offered in an appropriate location or setting, that is, they should not take place where they
will impact sensitive natural resources, wildlife, cultural areas, or the experiences of other park vis-
itors. In order to ensure the safety of all park visitors and employees, conflicts between different
types of user groups and conflicts with wildlife must be minimized. Finally, winter recreation with-
in Yédlowstone and Grand Teton national parks and the John D. Rockefeller, Jr. Memorial Parkway
should compliment the unique aspects of each landscape within the ecosystem.

While Y ellowstone and Grand Teton National Parks and the John D. Rockefeller, Jr. Memorial
Parkway are the lead agencies preparing the document, five surrounding counties, the three sur-
rounding states, and the U.S. Forest Service have signed Memorandums of Agreement to partici-
pate as cooperating agencies.



A90-day public scoping period on the new winter use plan began in April 1998. Atotal of 2,600
letters were received, containing more than 15,000 comments. During the scoping period, 16 pub-
lic meetings were also held around the region and in magjor U.S. cities (Salt Lake City,
Minneapolis, Denver, and Washington, DC). The primary issues identified during scoping included
visitor use, experience, and access; wildlife use of groomed surfaces; wildlife displacement; air
quality; snowmobile sound; impacts on local economies; and health and human safety.

The Winter Use Plan and Draft EIS was completed in August 1999. The planning process
included the participation of 3 states, 5 counties, and the U.S. Forest Service as cooperating agen-
cies. The plan is comprised of 7 alternatives, A—G, which address the issues of visitor access,
sound, emissions, wildlife concerns, and affordability. The preferred aternative called for, among
other things, plowing the road from West Y ellowstone to Old Faithful and alowing snowmobile
use on other park roads.

More than 45,000 public comments were submitted. In March, 2000, the NPS met with the
cooperators on the plan (state and county representatives). A partial review of public comment let-
terstook place along with areview of studies and additional information gathered since prepara-
tion of the draft EI'S. The NPSindicated a tentative direction for a preferred alternative for the final
EIS. Modified Alternative G seemsto meet all requirements of issues addressed. This modified
alternative would move the NPS towards using snowcoaches as the only mechanized means to
accessthe interior of Y ellowstone. Thiswas also the alternative preferred by the Environmental
Protection Agency, which stated that based on impacts to human health, air quality, water quality
and visibility, alternative G (snowcoach only) is the “environmentally preferred aternative.”

ARecord of Decision to be signed by Regional Director, Karen Wade, is due by November,
2000. Implementation of the new plan would begin to be phased in during the winter of 2002-03.
No major changes will occur for at least two years.
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